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Deep Groundbeds for Line Protection 


Recent developments in engineering deep ground 

beds have made the cathodic protection of bare 

pipe lines in high resistance soil economical. Here is the 

di scription of the design of a new type deep bed employ- 

ing graphite rods and coke breeze backfill that has suc- 
ssfully completed initial field tests. 


By Robert L. Bullock Page 40 


Series-Parallel Centrifugal Compressor Provides 
Pumping Flexibility 


The unique design of this compressor gives the 
[| operating flexibility of reciprocating stations to 
turbine driven-centrifugal stations over the normal com- 
pression ratios. Actually two compressors in one case, the 
init consists of four impellers. Polytropic efficiencies as 
high as 80 percent have been obtained with new designs 


By Robert E. Schuhmann 


Page 45 


Pipe Stress in Offshore Pipe Line Construction 
7 Here is a mathematical analysis of pipe stress which 


can be expected in offshore pipe line construction 
Formulas are derived with special emphasis on the nega- 
tive buoyancy method. From this analysis and derivation 
ecifications were written and various methods of 


inching the pipe were evaluated 


By Noah Roads 


Page 51 


How TGT Uses Computers to Analyze Compressor 
Station Operations 


Operating records of more than 500 engines ar 
a being given a continuing study by Tennessee Gas 
ransmission Company’s electronic computer planning 
am to produce timely and accurate reports for operat- 
management evaluation. Data from daily compressor 
ation reports are ted into the compute! alone with 
sed master card data to quickly generate a_ report 
howing horsepower-hours run, calculated sweep volumes 
use, repairs and various operating conditions for eacl 
igine. Answers sought in future studies may includ 
ich items as best time for crankshaft renewals, spare 
irts stocks need and where, most efficient combination 
engines and optimum loading conditions for stations 
the line 


By John T. Manry, III 


Page 55 


TIGA CONTENTS 
and Quick Look 


To help you put first things first, scan these time-saving 
digests, checking [4 those you want to read first. 


Lengthen the Life of Antifriction Bearings—infilu- 
ence of Design Factors (Part 2) 


A better understanding of the design of a particular 
a bearing should help to improve maintenance rou- 
tines for either construction machinery or station equip- 
ment. This knowledge is even more essential when 
replacing parts or modifying machinery, Covered here 
are the five basic types of ball bearings, modifications 
of these types, units for radial or thrust loads, plus com 
mon types of roller bearings found in pipe line equip 
ment. (Part 1 covering maintenance and including a 
complete troubleshooting checklist appeared in the Sep 
tember, 1958, issue. 


By Johnny Riddle Page 60) 


Don’t Bet Your Life on Unsafe Habits 


One insurance survey revealed that in 300 accidents 
[] there were 30 injuries with only one requiring hos 
pitalization. However, constant exposure to unsafe acts 
and conditions can cut down these odds. Here’s an article 
which tells how every supervisor can reduce accident 


by learning Lo recognize and eliminat: those unsale acts 


and conditions 


By J. A. Gavin Page 65 


Just What Do These Corrosion Terms Mean? 


As an aid to corrosion control communications, thi 
[] InterSociety Corrosion Committee’s sub-committee 
on Standard Definitions and Terminology has compiles 
and recommended a list of standard corrosion definitior 
A list of terms of special interest to pipelines has be 
Misunderstandin 


corrosion reports can br eliminated through use of 


abstracted from the complet list 


list of standard terms Page 75 
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Not perfect, but better 





From the federal government has come 
another move designed to control imports of foreign 
crude oil. This latest program, evolved by U. S. 
Imports Administrator Matthew V. Carson, Jr., 
and tailored by a government task force, changes 
the method of controlling oil imports. The pro- 
posal would substitute a percentage-of-refinery-run 
control for the historical allocation system. 


In seeking the most equitable manner of better 
controlling crude imports, Captain Carson set aside 
a period of 30 days in which industry's comments 
on the new program will be acc epted for study. At 
the end of this “study period,” it is likely that the 
new voluntary program or a modified version will 
go into effect. 


This proposed program will run the old and 
familiar gamut of opinion—from outright support 
to vehement dislike. That is to be expected since, 
under the new approach, oil imports of some 
companies will be increased, others will remain 
at present levels and still others will be reduced. 
Differences of opinion naturally can be expected 
to follow the trend of the impact of the new pro- 


gram on individual companies. 


But regardless of how much is written or what 
is said in criticism of the proposal, it represents an 
improvement over the present system from an 
over-all industry viewpoint. 

For the first time, Imp rts would be tied directly 
to a fluctuating activity of the domestic industry. 
Imports would be geared to crude oil demand, the 
same basis used by leading oil states in setting 


domesti producing rates. 


~ 


Because of the tie-in of imports with demand, 
the new plan emphasizes domestic production dur- 
ing future growth periods. It permits both domestic 
production and imports to fluctuate in accordance 
with changing economic requirements on a_pre- 
established basis. ‘This will permit long-range plan- 
ning by producers, refiners and importers. 

The program offers producers hope for a more 
stable and effective way to control imports. And 
it likely will require far less revision through the 
years than the import allocation plan has required 
since its inception. 


The 30-day “study period” offers all scg- 
ments of the industry and all companies an oppor- 
tunity to express their views on the proposed new 
plan. Evervone should take advantage of this in- 
vitation. 

In doing this, all should be as constructive as 
possible. Benefits of certain phases should be pointed 
out along with the defects of other portions of the 
plan. Most important of all, along with criticism 
of the defects should come constructive suggestions 
for improvement. 

If all will put their best efforts forward, it is 
likely that some of the problems can be ironed out. 
This would enhance the chances of designing the 
best type of program for the greatest number of 
interested groups. 

It behooves the industry to do its utmost to work 
out a fairly satisfactory program. This would be 
better than the frequently cussed and discussed 


alternative: mandatory government controls. 
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Dut of the South... <i ... Serving the South 








with the nation’s finest 





' fe ic pl ing and wr in rvi 
utomatic pipe coating and wrapping service 

s The South’s own .. . and the nation’s finest auto- even coating of primer, enamel and wrapping. We 
matic pipe coating and wrapping plant is now in can store your bare pipe in our yard if you wish 
full operation in Atlanta (where the Georgia air is And our own trucks will deliver anywhere in the 
ideal for quality pipe coating). Better service, ex- South—with ditch-side service if you want—assur- 
ceptionally qualified personnel and our modern ing damage-free handling—or we will ship by 

; 17-acre facility—part of which is shown above—as- barge, rail or any combination. Ask about our rail 
sure pipe that is perfect when it goes in the ditch. in-transit rates. Complete facilities—full privileges 
Our special modern grit blasting cleans the pipe Call Southern now—for service “plus” quality, 
more quickly and evenly, permitting a smooth, dependability, immediate shipments 


For illustrated catalog and specifications chart, or a quotation—call, wire or write 


Southern Pipe Coating Company 


PHONE TRinity 5-0151 + 795 PEACHTREE STREET, N.E£. + ATLANTA 8, GEORGIA 
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SUBSCRIPTIONS 
HC* UNITS F. G. Spindle, Subscription Manager, P. ¢ 
Box 2608, Houston 1, Texas, U. S. A. 
. Single copies 50 cents (except special issues) . 
Handie Cooling Requirements Double price for single copies more than a 
Vear old Subscr iption price domestic al 
foreign $2 a year; 2 years, $3; 3 years, $4 
+ ; ° %, 
for Laciede Ss Underground Subscription restricted to those engaged in the 





pipe line branch of the oil and gas industry 
or the manufacturing and distribution of pipe 


Gas Storage Project ait St. Louis line equipment. 


Postmaster: Send notification (Form 3579) regard 
Putting billions of cubic feet of natural gas back into an under- 2, an foe en” er 
ground storage field takes a bit of doing. In this case the “Genie” st 
is mastered with the help of Young coolers. The gas is compressed 
to 330 psig and cooled, then compressed to 630 psig and cooled 
again. The compression is accomplished by three Ingersoll-Rand 
660 hp gas-fired compressors. Three Young HC Units handle the 
cooling of the gas in both stages and, in addition, cool the 
engine jacket water and lube oil of the engines. Young HC Units 
are noted for their excellent design and rugged construction. 
They are capable of meeting a wide range of cooling requirements 
and are invaluable where water is not readily available or in 
short supply. If you have a cooling or condensing problem, con- 
sult Young Radiator Company. Their wide experience is at 
your service. 


Youn 
Cueatiie 





Specialized oil publications of THE GULF PUB- 
LISHING COMPANY, 3301 Buffalo Drive, Hous- 
ton 19, Texas; Box 2608, Houston 1, Texas. Cable 
Address: GULFPUBCO. 
PIPE LINE INDUSTRY and the PIPE LINE 
COMPOSITE CATALOG for the oil and gas 
pipe line industry. 
WORLD OIL and THE COMPOSITE 
CATALOG for the drilling-producing industry 
PETROLEUM REFINER and THE REFIN- 
ERY CATALOG for the refining-natural gaso- 


RADIATOR COMPANY 





RACINE, WISCONSIN 





Write for \ line-petrochemical industry. 
HEAT TRANSFER ENGINEERS —S 557 * Copyright, 1958, by The Gulf Publishing Company 
t. 
Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois °P Indexed by Engineering Index 
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TUBE-TURN Welding Fittings and Flanges 











The trademarks “TUBE-TURN’” and “tt” are applicable 


TUBE TURNS 


DISTRICT OFFICES: Atlanta * Chicago * Dallas * Denver * Detroit * Houston * Kansas City 


Los Angeles 
Son Francisco 


October, 1958 @ 


only to the quality products of Tube Turns, 


DIVISION OF CHEMETRON CORPORATION 
LOUISVILLE 1, KENTUCKY 


( CHEMETRON / 





* Midland « 
Seattle * 


New Orleans * 
Tulsa 


New York ¢ Philadelphia 


Montreal * Toronto * 


PIPE LINE INDUSTRY 


Pittsburgh 


Vancouver 


IN CANADA: Tube Turns of Canada Limited, Ridgetown, 
Ontario. DISTRICT OFFICES: Edmonton * 


ee a 


For more data on advertised products, use Readers 


Pipe Line Insulating Flanges help prevent 


corrosion by electrolytic action. Can be furnished 
completely assembled and tested for electrical 
resistance to insure optimum efficiency. Availabl 
in all sizes and materials to match your job 


Welding Neck Anchor Forgings provic 


best method of holding high pressure pipe lin 
immobile at river crossings, compressor station 
valve and meter settings, other spots where uncon 
trolled thrust forces could damage the system 
or equipment 

3R Elbows improve flow conditions and 
provide free passage of “pigs” or other cleanin 


devices. Radius 3 times nominal pipe size. Avail 


able in 45°. 90. or odd angles 


Manifold Welding Fittings are individu 
ally designed to meet 
ervice conditions 
thickness, 
of outlets 


and 
wall 


number 


specific application 
Produced in 


ste el or alloy 


any s1zZe, 


carbon with any 


“TUBE -TURN” ond “tt” Reg. U.S. Pot. OF 


Mail coupon nou 





for complete injormatton 


TUBE TURNS 


Louisville 1, Kentucky 


Send new bulletin covering complete line of TUBE-TURN 
Welding Fittings and Flanges for pipe line applications 
Company Name 

Company Address 
City Zone Stote 


Your Name 
Position 
Service Cards 


lost poas 

















ee Ce. a or ee eee Se 





WIRE ROPE 


PAYS OFF 


Longer Life 





Higher Production 


f\ NEW! YELLOW STRAND 


WIRE ROPE CLIPS... 
| \ Ask for them at your Yellow Strand Wire 
; Rope Distributor. Heavy-duty galvanized 
id steel U-bolt. Drop-forged steel saddle, 
hot dip galvanized. Easily applied. 





For more data on advertised products, use Readers’ Service Cards) last pag¢ 







How much longer life? Owners report that 
Yellow Strand “Powersteel” averages 25% 
longer service life, and ranges much higher 
on many applications. 

How much more production? Youll require 
fewer rope changes on your equipment with 
“Powersteel,” handle bigger loads, operate 
larger machines. You'll get greater produc- 
tion and more profit . . . less “downtime” 
and lower operating costs! 

“Powersteel” is an extra high-strength 
rope for heavy loads and abrasive condi- 
tions. It spools freely, resists wear and 
crushing, and was developed for your high 
speed, high production equipment. 

Your nearby Broderick & Bascom Dis- 
tributor stocks an ample supply of Yellow 
Strand “Powersteel.” See him for complete 
details. Broderick & Bascom Rope Co., 4203 
Union Boulevard, St. Louis 15, Mo. 


YM SILL 


Quality WIRE ROPE since 1876 
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data on advertised products, us« 


First fully efficient 
rotary compressor 
for pipeliners 


Puts out full volume with same 
engine running 150 rpm slower 


Other “6007 rotary compre 
produce 600 cfm of air at 100° psi 
when operating at 1750 or 1800 rpm 
The more efficient Jaeger Roto Air 
Plus. using the same economical GMI 
Diesel Model 6-71 engine. delivers the 
same volume at only 1650 rpm 

This difference in efliciency me 
that. throughout the longer life of vou 


Jaeger compressor, you will prod 
air with less fuel. fe er feet of er 
piston travel ind m to toute 
revolutions of compre or vanes eve 
minute ot every orki day Wi] 
more. youll find engine and 


pressor <0 closely re ulated i} 
pressure remains constant minder 
normal demand 


Kor full details. check (| 
Jac cer distributor or writ 1 I 
Catalog JCR-5. Find out hy the 
Jaeger “Roto” is the top performer 


lol today’s top pipe 





The Jaeger Machi 
Dublin Avenue (Lolun 
Sales. Rent ils. “Service nm ovel 1S) 


Cities of U.S. and Canada 


re Compa vy. 665 
tmnt (> OF 


JAEGER ROTO AIR-PLUS' 
COMPRESSORS 





CAT DIESELS PROVIDE 95% OF THE POWER |i 














BECAUSE “THEY GET THE JOB DONE” sf 


Cape Construction Co., Flagstaff, Ariz., taid approxi- 
mately 100 miles of 24” crude oil pipeline in the 
merciless terrain of the Four Corners area. Under back- 
breaking conditions, the spread averaged 24% miles a 
day. And its Cat Diesel Engines were a big factor. 

Says Garland Mimms, spread superintendent, “The 
fact that 95% of our power is from Caterpillar Diesels 
shows that we believe in them to get the job done.” 

\mong the engines on the spread were a Cat D318 
in a Northwest Shovel, a D315 Twin Arc-Welder. 
two D&800 Diesels in Cleveland Ditchers, and 22 Cat 
Diesels in the tractors. They worked 11 hours a day. 
seven days a week. 

Here are powerful, heavy-duty engines designed to 
produce maximum production at low cost under every 
conceivable condition. The engine block (see photo 
below) isan example of Cat design. The block is made 


of special alloy iron which has a tensile strength more 


POWER: CAT D318 DIESEL — Out where 
the going is tough, dependable production 
is a necessity. Cape Construction Co. puts 
its reliance on Caterpillar power for this 


SPREAD SUPT. GARLAND MIMMS 


than 50% greater than most other makes. This lower 
maintenance costs because it maintains good align 
ment of moving parts. Bearing caps are mounted i 
the block, not on it, enabling side thrust on the bearing: 
to be absorbed by the block rather than by the studs 
This assures true crankshaft alignment extending bear 
ing life. And each block has inspection doors for easy 


inspection of bearings without dropping the pan. 


Wherever the pipe takes you. these modern, heavy- 


duty Caterpillar Diesels assure you dependability, low 
operating costs and minimum down time. Your nearby 
Caterpillar Dealer will show you the exact power for 
any job from the D311 (65 HP) to the big D397 
(650 HP, maximum output capacity). Call him today. 
(And remember to specify Cat power when ordering 
pipeline construction equipment. 

Engine Division. Caterpillar Tractor Co.. Peoria, 
Hlinois, U.S. A. caterpitiar ang cat are Rexistered Trademarks of Caterpillar Tractor C 


Northwest Backhoe. Starting in the Four 
Corners area, the company laid an average 
of 2'2 miles of pipe a day. The spread is 
95°% powered by Caterpillar Engines. 











POWER: CAT D315—The Cat D315 Twin Arc-Welder gets the job 















rigs done, too. This compact, multiple, portable welder is available on 
ales a steel skid base or wheels. Two Lincoln welding generators in one 
compact frame supply 300 amps each with independent job selector 
and current controls. 
POWER: CAT D8800 DIESEL — In this isolated area where there is 
no margin for inefficiency, both Cleveland ditchers in the job were 
powered by dependable D8800 Diesels. Unless the ditch is kept 
ahead of the pipe, a costly stoppage results for the entire spread 
¥ 
*#% 
a a 
‘* You can’t maintain a production sched 
a ule if you must shut down occasionally 
to adjust or clean your engine's fuel 


system. 


get the advantage of more than 


tion experience. 


With the Cat fuel system you 


quarter century of foul-free fuel injec 





Dept. P1110, Engine Division 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A. 


Send me more information about Caterpillar Diesel Engines 


original and repowering use in the pipeline 


| would like detailed information 


for a Cat Diesel Engine or Electri 


under no obligation 


| am interested in 
Name 


Compa ny 


Address 
City 


learning more 


aslir 


Set 


abc 


f 


nay 


t the 


be 





in the 


engines 


NEWS YOU CAN USE ABOUT ENGINE AND COMPRESSOR PERFORMANCE 
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BIG MEAL FOR CORROSION! 


INSIST ON CORROSION-RESISTANT 
COOK PACKING GLANDS 


Even in the very toughest service, there’s n 
excuse for rust and corrosion eating away youl 
packing glands. In 999 cases out of 1000, pack- 
ing glands of Cook stainless steel or Ni-Resist 
[ype iron will solve the problem. For the re- 
maining | problem in 1000, Cook can probably 
design an answer. That’s because C. Lee Cook 
pioneered in the field of metallic packings — 
knows more about their specific, on-the-job use 
than anyone else. Insist on genuine C. Lee Cook 


parts and service. 








eS - iii. Me 


“Piston Rings and Engine Power” 





SEND FOR == 
FREE g 
8-PAGE : 


BOOKLET! | 


a. ; : Write for your free copy of this technical article on 











the importance of keeping piston ring faces to the 
COOK RINGS IN DIESEL S RVICE wall...an informative study of the effects of piston 


ring problems on the various types of engines and 


| 3 YEARS—STILL GOING STRONG their operation. Write C. Lee Cook Company, 9 


South 8th Street, Louisville 3. Kentuc ky. 





Here’s a report on Cook rings at Rockville Centre 
\. Y. municipal power plant. Its the result of a cyl- 
inder inspection on their No. 8 diesel unit after 


nearly three vears of continuous operation. ne aaa 


“While several rings were replaced in 
Grooves 1 and 2, Cook rings in Grooves 3, 4, 
5 and 6 could run for another 10,000 hours! 


And cylinders averaged less than .OOL” maxi- COMPANY 


mum wear per 1000 hours of operation.” Division of Dover Corporation 


Se 6 AE A ETON EN 
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Johns-Manville Asbestos Wraps 
are available in 3 types for field 
application or mill wrapping. 


Soil stress tests show the effec- 
tive shielding action of J-M 
Asbestos Wraps. 18" coated 
sections of 4” O.D. pipe were 
buried in bentonite clay which 
was first wetted down and 
then allowed to dry out. At 
the end of 28 wetting-drying 
cycles, J-M Asbestos Wraps 
were found to give excellent 
protection to the enamel. 


Plasticized enamel 
without J-M 
Asbestos Wrap 


> 

Plasticized enamel 
after protection with 
J-M Asbestos Wrap 





Extensive research and field tests con- 
lucted by a leading firm of consulting 
engineers have demonstrated the 
effects of soil movement and earth loads 
on pipeline enamels. They show how 
the forces of the soil tend to distort 
and induce thin spots that weaken the 
protective coating ... permit corrosion 
of the pipeline. 

The same research and field tests 
also demonstrated that J-M Asbestos 
Wraps provide the strong protection 
that strong coatings need and deserve. 
“Asbestos Wraps offer the most effec- 
tive single protection against damage 

prolong the working life of pipeline 
enamels.’’ Here’s why... 


October, 1958 @ 
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Stop damage to enamels 
from earth loads and 
soil movement... 
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Get lasting protection 
with tough, strong 
J-M Asbestos Wraps 


Asbestos is an ageless mineral. Fibers protect pipeline enamels from earth 


of asbestos are strong and tough... 
cannot rot or decay. As used in J-M coatings and permit pipe corrosion to 
Wraps, the fibers are felted, then _ set in. 


loads and soil movement which weaken 


impregnated with a coal tar or asphalt 
to form literally a flexible 
covering of stone. These ‘“‘stone-like’’ a 


Pipeline engineers are invited to 
write for their own COpy of PP-34A, 
}-Po ni Study of pP pe ve € oat 


and | rapper 


saturant 


qualities form a durable shield 


at nocost or obliga 


Johns-Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario 


Q® Jouns-Manviie JV] 
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0 CALIFORNIA 


The Four Corners Pipe Line is the first 
line ever built to supply California 
refineries with oil from outside the state 



















Shell Pipe Line Corporation, acting ipated expansion in California’s economy. 
as agent for the Four Corners Pipe Line A. O. Smith furnished more than 600 
Company, designed, constructed and will of the 637 miles of 16-inch main line that 
operate this important 16-inch line. The runs from Aneth, Utah, to Los Angeles. 
line itself will be owned by six companies For almost 30 years...A. O. Smith 
— Continental Pipe Line Company... line pipe has always been manufactured 
Gulf Oil Corporation .. . Richfield Oil to a high standard of quality ... precisely 
Corporation . . . Shell Oil Company .. . controlled at every step of production. 
Standard Oil Company of California . . . That’s why A. O. Smith pipe, made and 
and Superior Oil Company. installed in 1928, is still in operation. 
‘ The purpose of the line is to tap reserves That’s why so much A. O. Smith pipe is 
of 250 to 500 million bbls. to meet antic- found in every important pipeline project 


Nevada \ 


—t+<---- 4 the line surmounts many obstacles. They 
: include—elevations ranging from sea level 
to 6700 feet .. . deserts .. . three major 
river crossings . . . 200 miles of solid rock 

. and daily temperatures fluctuating 
between 40 and 120° F 


i ¥ 
— TWENTYNINE 
PALMS STATI£C 


’ 7 
; yoy 
a ae ie oe es Through research 2 ...@ better way 


2 AOSmith — 


. © 8 0 0. tea Feo. 


New Mexico 





TUBULAR PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 
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ONTOL 
“REMOVED 16 TONS OF SCAL 
FROM A PIG-CLEANED PIPELIN 


This eastern pipeline—a 385 mile 6” 





(frome 


product line — had never been cleaned before 


When a cleaning program was finally decided 

































upon scrapers were used. Numerous 
scrapers both brush and knife. were run 
~—, > «> 
through sections of the line. For example, 73 


sets were run between Pump Stations No. | 
ind 2. 10 were run between No. 2 and 3 

After a 5-month scraper program. the line 
efficiency (as expressed by the “C” factor) 
increased from 123 to 133—after which it 
remained constant despite the use of addi 
tional scrapers. When a scraper was used. 
however. the stream continued to go off-color 
thout 15 minutes before the scraper arrived 
at the pumping station. 

Then Kontol corresion inhibitor was ap- 
plied it the rate of one gallon per thousand 
barrels of throughput. One day later, two 
scrapers were run through the line. At the } 
scraper trap the stream went off-color thirty 
minutes before the arrival of the first seraper. 
and staved off-color until after the arrival of 
the second s« raper. A second set of se rapers 
was run 12 days later. with similar results 
definite evidence that Kontol loosened scale 


previously untouched by the se rapers. 


RESULTS OF KONTOL TREATMENT 





Soh ae ee Line throughput increased 720 bbls. day. 
KONTOI in estimated 16 tons of scale removed. 
” + : Further rusting and sealing arrested. 
GAIMT LOUIS 105 ANGELA Write for this FREE “NTOL 77 
KONTOL BULLETIN  (“-.... 







The need for scraping eliminated. 





KPL-58-1 


———— SUMMARY OF “C" FACTOR BEFORE 
| = fete] jay -\. bd AND AFTER KONTOL 
“hy 


-ROLITE CORPORATION (following use of scrapers) 






Before After 
LINE TREATED KONTOL KONTOL 












Pump Station No. 2 to3...... 132 138 
Pump Station No. 3 to 4...... 135 142 
Pump Station No. 4 to 5...... 138 145 
Pump Station No. 8 to9...... 118 135 
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ON PIPE LINE 
SPREADS 





"-HROUGHOUT THE WESTERN HEMISPHERE 


From Canada to the Straits of Magellan, more Maloney Pipe Line Products are in use on new construction, and in the 


operation and maintenance of existing lines, than ever before. Superior quality, produced in the Industry's only 


plant with completely integrated manufacturing facilities, insures maximum protection of your Pipe Line Investment 


Dollar. Maloney quality is available throughout the World on short-notice shipping dates 


CROSSING INSULATORS 


Maloney Insulators are available in a full range of sizes in 
steel (rubber insulated) and modern. plastics. There is a Maloney 
Insulator for any Pipe Line today, or planned for tomorrow 


SCRAPER CUPS AND DISCS 


With a wide variety of rubber compounds for varying service 
and superior physical design, Maloney Cups and Discs offer 
outstanding service in all pigging applications. Widely imitated, 
but never equaled for long wear 


PIPE LINE SPHERES 


A product of Maloney Research and Development. The new way to 
increase the efficiency of Pipe Lines. Product Separation, Hydrostatic 
Testing, Water and Distillate Removal all of these and more can 
be accomplished better with Pipe Line Spheres and at lower cost 





OFFICES IN 


CHICAGO © LOS ANGELES 
PITTSBURGH e TULSA 


“PRECISION 
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IN RUBBER 
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why settle for less? 


CASING END SEALS 


Tough, molded rubber end seals that eliminate the old crossina end 
seal problems. Zipper types for tight replacement service on mainte 
nance jobs. With Maloney Casing Seals, engineering design replaces 


unnecessary bulk and difficult installation to effect a long life seal 


PUMP AND COMPRESSOR PARTS — 
THERMOWELLS 

Piston Rings Valve Plates and Discs, Rod Packing in several 
types of Micarta for any Pipe Line Service. Rod Pack ng in Cast 


Iron and Cast Bronze, and Thermowells in various metals sft 
precision machined for accuracy 


FLANGE INSULATION KITS 


Packaged in complete sets for on-the job use. Maloney Flange Insu 


lation is rated to the flange on which it is installed. No lost com 


ponents in the field. All types available —raised face and ring-joint 
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A one-volume reference library for purchasing and specifying. That’s 
the best way to describe the only comprehensive catalog data file published 
specially for the Pipe Line Industry. Convenient to handle, thoroughly 
indexed, it is saving time and money for thousands of pipe line men. 


f t r S t FOR INFORMATION ON MANUFACTURERS AND SERVICE COMPANIES 


Included in 147 equipment and service company data in PLCC, 
there are 1,627 manufacturers’ representatives and sources of supply listed. 


@ 
3 rst FOR INDIVIDUAL EQUIPMENT AND SERVICE ITEMS 


There are 11,148 items of equipment and service items cataloged, 
with detailed information on specifications, installation, operation, main- 
tenance, service—an entire library of useful reference. 


f 
F r st FOR CONSTRUCTION EQUIPMENT AND SERVICE 


Pipe Line construction and service items listed in Prrrk Lint Composite 
CaTa.oec total 390... an invaluable aid to office and field specifications and 
purchases. 


When you are ready to buy or specify, or if you just want planning in- 
formation, look first in Pree Live Composire CaTALoc. 
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‘F Industries, W-K-M Division 
e Aerotec Corp. 

N. Aitken Co. 

co Products, Inc. 

drich Pump Co. 

lied Chemical & Dye Corp., 
Barrett Division 

lis-Chalmers 

ston Manufacturing Co. 
nerican Blower Division of 
American-Standard 

nerican Cyanamid Co., Jefferson 
Chemical Co. Subsidiary 
nchor-Wate 

utomatic Power Inc. 


harber-Greene Co. 

Barrett Division, Allied Chemical & 
Dye Corp. 

|. B. Beaird Co., Inc. 

Berry Hydraulics, Oliver Tyrone Corp. 

Bethlehem Supply Co. 

Bettis Corp. 

Books for Pipe Line Industry 

Borg-Warner Corp., Byron Jackson Div. 

Bramble Industries, Gulf States Asphalt 
Co. Division 

Sucyrus-Erie Co. 

suffalo-Eclipse Corp., Penberthy 
Manufacturing Co. Division 

>. T. Bynum Co. 

Byron Jackson Pumps, Inc., Subsidiary 
of Borg-Warner Corp. 


. L. Caldwell Co. 

Philip Carey Mfg. Co. 

‘aterpillar Tractor Co. 

tathodic Protection Service 

‘entral Plastics Co. 

‘lark Bros. Co., One of The 
Dresser Industries 

Coffing Hoist Division, Duff-Norton Co. 

Colorado Fuel and Iron Corp., 

Wickwire Rope Division 
Commercial Iron Works 
Cook Bros. Equipment Co. 


~~ e 


C. Lee Cook Co., Division of Dover Corp. 


Corrosion Rectifying Co., Inc. 

G. A. Cotten Co. 

M. J. Crose Manufacturing Co., Inc. 
Crutcher-Rolfs-Cummings, Inc. 


Darling Valve & Manufacturing Co. 
John Deere—Industrial Division 
Dover Corp., C. Lee Cook Co. Division 
Dresser Industries, 

Clark Bros. Co. Division 

Magnet Cove Barium Corp. Division 
Drive-Thru Gate Co. 
Duff-Norton Co., Coffing Hoist Division 
Dutch Brand Division, 

Johns-Manville Corp. 


Allan Edwards, Inc. 

Elliott Co., Ridgway Division 

Embart Manufacturing Co., The Maxim 
Silencer Co. Subsidiary 

Engineering Research Corp. 


Falk Corp. 

Farrel-Birmingham Co., Inc. 

Federal Telephone and Radio Co., 
Division of International Telephone 
and Telegraph Corp. 

Fish Engineering Corp. 

Flexitallic Gasket Co. 

Fluor Products Co., Division of 
Fluor Corp., Ltd. 


Gardner-Denver Co. 
Gaso Pump & Burner Mfg. Co. 
Gearench Mfg. Co. 


PIPE LINE composite CATALOG 


P. O. BOX 2608 


These leading manufacturers, 
suppliers and service companies 
have filed complete or condensed 
catalog data in the current 
edition of the new Pipe LINE 
Composire Cara.osc. See their 
detailed information in the cata- 
log when you are ready to buy 


General Electric Co. 
The Gorman-Rupp Co. 
Granberg Corp. 
Greenhead Sling and Supply Co. 
Greenwood Valve Division, 
Vernon Tool Co., Ltd. 
Grove Valve and Regulator Co. 
The Gulf Publishing Co. 
(Pipe Line Forms) 
Gulf States Asphalt Co., Division of 
Bramble Industries 


H & L Tooth Co. 

H & M Pipe Beveling Machine Co. 

Hamer Valves Inc. 

Hammond Iron Works 

Haynes Manufacturing Co. 

Hercules Motors Corp. 

Holcombe Co., Inc. 

Homelite, Division of Textron Inc. 

Houston Equipment Co., Inc., Division of 
Houston Foundry & Machine Co. 

Hudson Engineering Corp. 

Humble Oil & Refining Co. 

Hydril Co. 


Ingersoll-Rand Co. 

International Telephone and Telegraph 
Corp., Federal Telephone and 
Radio Co. Division 


Jefferson Chemical Co., Subsidiary of 
American Cyanamid Co. 
Johns-Manville Corp., Dutch Brand Div. 


King Tool Co., Ltd. 
Kinzbach Tool Co., Inc. 


L & M Company 

L-K Pump Valve Co. 

Ledeen Mfg. Co. 

LeRoi Division, Westinghouse 
Air Brake Co. 

Lloyd Metal Foundry 

Lubrikup Co., Inc. 

Lufkin Foundry & Machine Co. 


Magnet Cove Barium Corp., One of the 
Dresser Industries 

Magnetrol Inc. 

S.N. M.A. R. E. P. 

Marsh Instrument Co. 

Mason-Neilan Division of 
Worthington Corp. 

C. A. Mathey Machine Works, Inc. 

Mavor-Kelly Co. 

Maxim Silencer Co., Subsidiary of 
Embart Manufacturing Co. 

McFarland Engineering & Pump Co. 

McFarland Manufacturing Corp. 

McKissick Products Corp. 

Mercoid Corp. 

Midwestern Pipe Line Products Co. 

Mine Safety Appliances Co. 

Mixing Equipment Co., Inc. 

Modern Motors Sales & Service 

Morris-Young-Owens Co. 

Mountain States Asphalt Co., Division of 
Bramble Industries 


Published by PIPE LINE INDUSTRY 


Multiple Corp. 
Frank W. Murphy, Manufacturer, Inc 


National Cylinder Gas Co., 
Tube Turns Division 

National Tank Co. 

Naylor Pipe Co. 

Nickles Machine Corp. 


Oliver Tyrone Corp., Berry Hydraulics 
Oil Well Supply Division, 
United States Steel Corp. 


Panellit, Inc. 

Peerless Manufacturing Co. 

Pelican Supply Co., Inc. 

Penberthy Manufacturing Co., Division of 
Buffalo-Eclipse Corp. 

Perrault Equipment Co. 

Petrolite Corp., Tretolite Co. Division 

Pipe Line Development Co. 

Pipelife Corp. 

Pittsburgh-Des Moines Steel Co. 

Plyon OX, Modern Motors 
Sales & Service 

Porter Co. 

Potter Aeronautical Corp. 

Protecto Wrap Co. 

Pye Telecommunications Ltd. 


Quality Marsh Equipment Co., Inc 


Ramsey Winch Manufacturing Co. 
Reilly Tar & Chemical Corp. 
Remco Manufacturing Co. 
Ridgway Division, Elliott Co. 
Rochester Manufacturing Co., Inc. 


Schramm, Inc. 

SHMCO Valves Inc. 

M. B. Skinner Co. 

Snelling Manufacturing, Inc. 
Southern Mill & Manufacturing Co. 
Sprague Engineering Corp. 
Staytite Co. 

D. E. Stearns Co. 

N. C, Stearns Co. 

Steel Forgings, Inc. 
Superior Equipment Co. 


Taylor Instrument Companies 

Textron Inc., Homelite Division 

Thermix Corp. 

Thornhill-Craver Co., Inc. 

Tinker & Rasor 

Tretolite Co., Division of Petrolite Corp 

John D. Trilsch Inc. 

Tube Turns, Division of National 
Cylinder Gas Co. 


United States Motors Corp. 
United States Steel Corp., Oil Well 
Supply Division 


Vernon Tool Co., Ltd., Greenwood 
Valve Division 
J. H. H. Voss Co., Inc. 
W-K-M Division of ACF Industries, Inc 
E. H. Wachs Co. 
John Waldron Corp. 
Waukesha Motor Co. 
Westinghouse Air Brake Co., 
LeRoi Division 
Frank Wheatley Pump & Valve Mfr 
White Diesel Engine Division, 
The White Motor Co. 
Whitmor Homebuilders, Inc. 
Wickwire Rope Division, The Colorado 
Fuel and Iron Corp. 
Wilkinson Products Co. 
Worthington Corp. 


Worthington Corp., Mason-Neilan Division 


Yale Machine Works 


HOUSTON, TEXAS 
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Protected from 
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Yes, from pumping equipment through pipe 
line, through refinery, Unicor gives oil-soluble, , 
water-repellent protection from corrosion. red 
‘ 
You can readily see what this means 1n terms 
4 ) 
- . ; O' 
of money saved on equipment replacement 
; : . > 
and repair. You can realize greater profit, too, 
cad ; 3] 
from continued full-stream production. Bh 
Pis 
When added at the refinery, Unicor’s 
' protection includes tanks, vessels, piping and 
1 . Ga 
: extends even to consumer equipment. 
And for all this, Unicor costs only about Me 
one-tenth of a cent per barrel of product ( 
ra 
For help with your corrosion problems, or ; 
for samples of Unicor for testing in your own 
os du 
laboratories, write or phone our Products 
Department. _ 
One of the UOP family of vil 
k 
UNICOR superior additives and in- . 
hibitors for the petroleum Mi 


industry. 
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UNIVERSAL OIL PRODUCTS COMPANY 


@ 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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3 GASO PUMP & BURNER MFG. CO. « 
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The pumps that move the crude from the gather- 
ing lines to the main line of the fifty-million dollar 
Four Corners Pipe Line are GASO Pumps. In all, 
Gaso has supplied the line with 19 pumps in models 
to meet the individual requirements at the feeder 
stations and in the Kingman and Corona pressure 
reducer stations. Typical feeder station installations: 

At Aneth: 


Figure 2652 Gaso Duplex Piston 


Power Pump (4" to 714° x 12”). 

At Arrowhead, Desert Creek, Rice, Little Mesa, 
Bluff, and East San Juan: Figure 1849 Gaso Duplex 
Piston Power Pumps (2'2" to 4” x 10"). 

At Ratherford and White Mesa: Figure 1550 
Gaso Duplex Piston Power Pumps (2!2" to 5” x 10°). 

At McElmo Creek, Ratherford, San Juan, White 
Mesa, West Aneth and East Aneth: Figure 1753 
Gaso Duplex Piston Power Pumps (4" to 7!2”x 10’). 

The Gaso line includes many types and sizes of 
duplex piston and triplex plunger pumps with moly- 
iron, steel, and bronze fluid ends for handling crude 
oils, petroleum products, and salt waters under a 
wide range of capacity and pressure requirements. 


May we send you our latest catalog, just released? 


DISTRIBUTORS 

farmington, N. M.—Gaso Pump & Burner Mfg. Co. 
Shreveport, La.—W. L. Somner Co. 

Odessa, Texas—W. L. Somner Co. 

Brookhaven, Miss.—W. L. Somner Co. 

Tinsley, Miss.—W. L. Somner Co. 

Hobbs, N. M.—W. L. Somner Co. 

Houston, Texas—Peddlers, Inc. 

Wichita Falls, Texas—Pump Engineering Co. 
Evansville, Indiana—Hague Equipment Co., Inc. 
Long Beach, Calif.—Power Pumps, Inc. 

Casper, Wyoming—tLufkin Foundry & Machine Co. 
Edmonton, Alberta, Canada—tLufkin Machine Co., Ltd. 





GASO PUMPS 


FOR THE 


four Corner 














Gaso Fig. 2652 Pump handling approximately 900 barrels per ho 
at the Corona pressure reducing station of the Four Corners Pip 


Line. 


Powered by a 200 HP electric motor, operating at 78 RPN 


Another Four Corners installation: Fig. 2249 


Gaso Duplex Piston Power Pump operated by 15 HP electric mote 













GASO PUMPS 


for every oil industry need 


901 E. First St., Tulsa, Okla. 








Export Office: Empire State Building, New York, N. Y. 
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NEW FROM INTERNATIONAL SUPERIOR: 








with ponticien-sonnveties 


accuracy! 








: Vd 
Increased capacity TD-24 sideboom now handles 
130,000-lb. loads with unmatched precision control and 
speed to become the No. 1 performer in any spread. 
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173 dhp 1D-24 sideboom 
ifts [30,000 lbs. 


1958 











J 


powe! 
boom | 


Excl 
foot de 
Exclus: 
Planet: 
Joad. E 
add op 


Get 
boon C 
where. 
powe! re 
fop pl 
mterné 
on of 














































30,000-Ib. maximum lift at 4-ft. overhang— 


w 
* he new International Superior TD-24 Side- 
boom Increased lift capacity combined with 175 
preci: on controlled drawbar workpower, make it the 
pati No. 1 big-inch boom rig! 

Th 8% hp. increase is matched by new power train 
stren, h to meet “slam-bang” cross-country conditions. 


Ad ing 5.500 pounds of hydraulically controlled 
rweights achieves the big 18% increase in lift. 
lese six exclusive quick-change counterweights 
ve you up to 90% of time required to weight 
‘boom correctly, depending on load and terrain, 
speed all on-the-line jobs. 

anet Power steering—mud-beating flotation! 
amous TD-24 exclusive mud-and-mountain beating 
margin of flotation means up to 18% less weight psi 
gn the tracks than other king-size crawlers! Exclusive 
TD-24 Planet Power steering assures full-time “live” 
power on both tracks to turn smoothly with heavy 
boom loads! Torque converter gives steady power. 











Exclusive TD-24 fingertip hydraulic braking and 
foot decelerator give precision pipe-carrying control. 
Exclusive schedule-beating, on-the-go TD-24 Hi-Lo 
Planetary shifting gives fingertip matching of speed to 
load. Exclusive reach-easy controls in vertical cluster, 
add operator convenience and control accuracy. 


Get in the driver’s seat—See why the TD-24 side- 
boom can outwork any other king-size sideboom, any- 
where. And see how the new TD-20, or the bonus- 
powered TD-14 and TD-9 sidebooms also give you 
fop pipe-handling value in their fields. See your 
International Superior Distributor for a demonstra- 
on of the boom and tow equipment you need. 
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For more 


TD-24 bulldozer with 175 dhp stands alone as the top producer in 
its size class for pioneering and cleanup jobs. Imagine 41,130 
pounds of Planet Power-controlled pull at rated rpm under positive 
load control on turn or straightaway! 
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Six quick-change pin-locked counterweights with big lifting eyes 
save up to 90% on time required to adapt rig to any working con 
ditions. Rack retracts well over tracks for outstanding balance and 


maneuverability. 








z International Harvester Company, Chicago 1, Ilinois 


INTERNATIONAL. 
SUPERIOR 
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For faithful service 
they chose FISHER 


— and CONTINENTAL 
Controls 








Up near the Yukon they can’t 
afford control failure delays! 


One of the most important and unique events in gas processing is 
now making history along the West Coast of North America. The 
processing heart of a vast new system of pipeline operations covering 
the western United States and Canada has just been completed and 


is NOW in operation at Fort St. John in northern British Columbia. 


When the choice of controls came to a point of decision, the need 
for unfailing service led the designers and contractors of the 
McMahon Refinery to Fisher Valves and Liquid Level Controls and 
Continental butterfly valves. 


The very location of the McMahon Plant in comparative isolation 
along the Peace River far from the usual service facilities dictated 
the choice of Fisher and Continental Controls for dependable day 


after day operation. 


PS IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Marshalltown, lowa Woodstock, Ontario London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania 


For more data on advertised products, use Readers’ Service Cards, last page 


MCMAHON GAS PROCESSING PLANT 
Fort St. John 
British Columbia, Canada 


PACIFIC PETROLEUMS LTD. 
West Coast Transmission Corp. 


Designed by 
STEARNS-ROGER ENGINEERING CO., LTD. 
Calgary, Alberta, Canada 


Capacity 
400,000,000 
cubic feet per day - 






S/INCE 1880 
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the design 








W-K-M ASA Gate Valves 








the production the testing 


that assure 
dependable performance 


W-K-M’s creative engineering is a continuous process that begins 
with a study of pipeliners’ valve problems. It proceeds to design 
extends through production . . . reaches a climax with the most rigorous 
testing procedures in the business: Every W-K-M valve passes tests that 
go far beyond the requirements of your operations 

W-K-M ASA Gate Valves are the best you can use in pipeline serv 
ice. No other valves compete in design or quality of production 

For performance you can depend on, specify W-K-M when you 


requisition valves. 


Division or QCf tnousrtTrRies 


Features include: Parallel expanding gates * Through- 
conduit * Exclusive gate centralizer * Replaceable 
seats * Pressure seal bonnet °* Lubricated seats * 


Two thrust roller bearings * Super-finished stems 


Write for Catalog 300 


Design assures: No-surge operation * No turbulence 
® No pressure drop °* Free passage of pigs or 


scrapers * Easy operation * ‘'On-the-line’’ overhaul 
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IDWEST PIPELINE WELDING FITTINGS 





SAVE TIME... CUT COSTS... SOLVE PROBLEMS 


CONTOUR ELBOWS 


ed by Midwest and available in 22”, 24”, 26” and 30” sizes. Angles 10°, 
r 30° with 3D radius, providing a long sweep for easy pipe cleaning. 8” tangent 
c weld from highly stressed curved section and facilitates 
ynment. Uniform concentricity permits smaller angles to be obtained by cutting 

w. Available in various wall thicknesses of carbon steel, high yield and low 
y materials. Write for data sheet. 





REDUCING ELBOWS 


Takes the place of straight elbow and reducer, thus saving one weld, requiring 
ess space and reducing turbulence of flow. Stock sizes available up to 30” OD 
nd in reductions to one-half of large diameter. Being fabricated from plate, it can 
be made in special thicknesses and materials. Write for data sheets. 





CAP SADDLES 


‘ 


Available tr pt 4” on 36” in carbon 


| and high yieid materials, 





LONG TANGENT ELBOWS 


Cost no more than ordinary elbows and are available up to 36” OD in wide variety 
of materials and wall thicknesses. Tangent at each end equal to'% nominal pipe size 
up to 24” OD—all larger sizes have 6” tangents. These added straight ends save 
pipe and often eliminate short nipple and extra weld; they remove circumferential 
welds from point of greatest stress . .. make lining up easier, save time and expense 
in welding. Write for Catalog 54. 





WRAP-AROUND SADDLES 


“Complete encirclement” type of welded branch reinforcement for making hot 
taps is available with or without welding strap and from carbon steel or high yield 
materials. In addition to fitting shown, other types illustrated in Section 8 of ASA 
B31.1 are available. Write for Data Sheet No. 20. 


Recognizing the fact that conventional welding fittings do not always best 
meet pipeline needs, Midwest some years ago began the development of 
special fittings. These are designed for a specific job . .. to save time, cut 
cost and improve pipelines. The unique Midwest method of manufacture makes 
the use of special materials easy, economical and permits better delivery .. . 
it also often enables us to improvise to exactly meet unusual conditions. Write 
us regarding your requirements. 


MIDWEST PIPING COMPANY, INC. 


Main Office: St. Louis 3, Missouri (P. O. Box 433) 


Plants: St. Louis, Clifton, N. J. and Los Angeles 


SALES OFFICES: ASHEVILLE (BOX 446, SKYLAND, N.C.) * ATLANTA 9—72 ELEVENTH ST., N.E 
BOSTON 27—426 FIRST ST. * CHICAGO 3—79 WEST MONROE ST 
CLEVELAND 14—616 ST. CLAIR AVE. * HOUSTON 2—1213 CAPITOL AVE 
LOS ANGELES 33—520 ANDERSON ST. * MIAMI 34—2103 LE JEUNE RD 
NEW YORK 7—50 CHURCH ST. * PITTSBURGH 19, PA.—437 GRANT ST 
ST. LOUIS 4 


1450 S. SECOND ST. * SAN FRANCISCO 11—420 MARKET ST 
TULSA—1640 E. 21ST. ST 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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MEMO TO MEN 
ON THE WAY UP 














WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


sed to be a song, back in the Thirties, titled, Little Van, 
ou've Had a Busy Day. Didn't mention the Big Man. 
ut his days are busy, too. He’s the man who must make 
p-level decisions in business. And to make those de- 
sions, he must have facts. All the facts. All the pertinent 
iformation he can get. 


le finds time, in his busy days. to get that information. 
low? By getting a major portion of it from one unique 
ource: the business publications serving his particular 


veld. 


No businessman, Little or Big, is fully informed until he 
eads his businesspaper. He reads it for profit, not for 


pleasure. He searches it throuch for news of the trade or 
industry. For facts. For fresh ideas. For new products he 
can put to work. And he reads the advertising with the 
same intense concentration he devotes to the editorial pages. 


For the man on his way toward becoming a Big Man, his 
businesspaper is especially important. Take a tip from the 
reading habits of key men at every level. Take out a sub- 
scription of your own. Then, make the time to read every 
issue—and read it thoroughly. 
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ENERAL £7 ELECTR 


To keep pace with their 
increasing customer demands, | 


El Paso Natural Gas Company 


~ 988 See © 8) 


completes 1lith pumping station 


Ne 


powered by General Electric ; 





gas turbine drives 


COMPACT GENERAL ELECTRIC GAS TURBINES can 
provide twice the horsepower of some other prime 
movers occupying the same floor space. This rotating 
gas turbine and centrifugal compressor provides 
smooth, quiet, operation. Installation and mainte- 
nance costs are low. 










CENTRALIZED Cabinetrol control panels handle practically all 
auxiliary station functions from one convenient location. Cen 
tralized control saves operator time ... cuts maintenance costs. 










DEPENDABLE G-E Tri-Clad* AC Generator provides eco- 
nomical auxiliary power for Belen Station. Improved bearing 
system gives greater efficiency, longer life, reduced maintenance 


N 1950, as a part of its continuing expansion pro 
gram to meet growing demands for gas in the 
st, El Paso Natural Gas Company began the uss 
gas turbines for centrifugal compressor drives. Th¢ 
npletion of Belen Turbine Station, near Belen, New 
exico, marks a recent step in the realization of their 
pansion plans. 

Belen Station is the 1lth EPNG facility to be 
1ipped with General Electric gas turbine drives and 
ntralized control systems. Performance records show 
it these rugged, compact G-E drives require very 
tle maintenance, and afford substantial floor-spac« 
vings. 


New, simplified General Electric turbine design elimi 
ites the expense of maintaining a number of auxiliary 
mps, blowers and associated equipment. Utilization 

f either full or semi-automatic control further reduces 





tation operating costs. 


Req. Trade-mark * Gener 


cut installation costs and centralize 
auxiliary station functions. Because Cal 


panels can be conveniently located 


Pre-assembled G-E Cabinetrol* control panels help 





1 


operation ol 
| 
| 


inetrol contro 


In areaS away 


from operating machinery, no expensive, specially 


protected equipment is necessary. In 


central location of control pane ls saves operator time 


and helps provide a neater station ap 


General Electric offers complete engineering service 


to help you plan the drive system wi! 


your gas-pipeline station requiremen 
S 


best meets 


of G-E’s experienced system engineering 


help you get your station in operati 


fewer problems, and with less expenss 


information, contact your nearby G«e 


Apparatus Sales Office. For full deta 


turbines, write for free bulletin GED-3 
Electric Co., Section 662-51, Schene 


Progress /s Our Most /mportant Product 





GENERAL @@ ELECTRIC 


ts. Ut ‘ 
ring stan « l 
1 taster, with 


For complet: 
neral Electri 
ls on G-E gas 
946, to Genera! 


tady 5, N. Y 





, THREADED-JOINT 
NEOPRENE-SEALED 


Control and Indicating Stations 


Explosion-proof, dust-ignition-proof, weather resis- 
tant and water-tight (NEMA 4),this new Condulet® 
EWC series affords safety greater than ever before for 
pilot lights, heavy-duty push-button stations, selector 


For more data on advertised products, use Readers’ Service Cards, 


TMC LAY 
in hazardous 
areas 


indoors or out! 


switches, or various combinations thereof in single, 
double or triple gangs. 

Designed expressly for Class I (Groups C and D) 
and Class II , the new series features 
a Feraloy® housing with threaded cover and threaded 
operating-shafts throughout. Cover, shaft housing and 
pilot light jewels are tightly sealed with Neoprene 
O-rings, effectively shutting out fumes, dusts, all water. 


CROUSE © HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 


hazardous areas 


j 
@ CONDULET” ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) @ FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS © AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT + 
These products are sold yey gaa electrical distributors. For negneien mega —_ contact one 


of the — offices Bat 
c TT 


Milw 
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Half of All Workmen’s Compensation 
Cases in Ontario Caused by 


Materials Handling Accidents 


ifficials of the Workmen’s Compensation Board at Toronto recently 
eported that 50°7 of compensation cases in 1956 (excluding accidents 


n which workmen were struck by 
terials handling work. Back injuries totaled 16.7‘ 


something) were caused in ma- 


of compensated 


ases. Medical aid and compensation for back injuries added up to 


$4,520,000. 


That’s a high price to pay, in human disability and suffering as well 
in dollars, for avoidable accidents. It can be greatly reduced if 
afe methods of materials handling are more widely adopted and 


more diligently applied. 


Here are some of the things you can do to reduce hazards of 


faulty equipment and operation: 
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Safety Begins with “Good Housekeeping” 


Too often, slings are dumped in a corner of a storeroom after use. When they're 


needed again, it's difficult to untangle them and the wrong sling is chosen because 


it is easiest to get to. Shown here is a rack which makes orderly storage easy. 


Such tidiness makes for greater efficiency and safety all around. 


1. Keep slings, ropes, chains, and 
cables in orderly storage when 
they're not being used. Such 
equipment can be damaged be- 
tween lifts if it is left in haphaz- 
ard piles. 


2. Don’t allow hitching equipment 
to remain loose on crane hooks 
hoists and loads when not in use. 


3. Check hitching equipment be- 
fore using. Inspect it again be- 
fore return to storage. 


FREE! Tuffy Sling Handbook 


Gives complete data on 
Tuffy Slings — types, di- 
mensions, weights and 
rate loads. Plus a com- 
plete rigger’s manual and 
engineers notebook on 
wire rope constructions 

and specifications. Write 





for your copy now. 
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4. Shake out kinks and twists to 


kinked slings before 
slings. Never use a 
kinked sling. Remember it is 
next to impossible to kink a 
Tuffy Sling in normal use; and 


prevent 
loading 


when kinks do occur, they can 
be smoothed out with no seri- 
ous damage. 


5. Make sure crane and hoist con- 


trols are in best working con- 
dition. Test all equipment fre- 
quently. 


You're On the Safe Side 


with Tuffy. 


» Slings 


Maximum safety is one of the many 


benefits you get in Tuffy Slings. Here 


are some of the reasons why: 


Pressed-On Streamlined Ferrules 


— 


Tuffy’s 
tucked eye 


ferrule gives the 
of fabri 
strength. Applied under great pres 


pressed-or 


splice 100% 


sure, the steel ferrule literally flow 
into spaces between wires and strands, 
developing friction force equal to ful 
fabric strength. Streamlining elimi- 
nates snags and projections that might 
injure hands. 


Tuffy’s Exclusive Fabric 





Only Tuffy gives you the exclusive, 
patented, machine-braided fabric that 
combines extra strength and flexibility 
never before built into any sling. It 
makes knotting and kinking next to 
impossible, and if kinks do occur they 
are easily smoothed out. 


Your Tuffy Distributor 
Will Help You Save Money 


He’s stocked to give you fast delivery 
on Tuffy Slings, Hoist Line and other 
Union Wire Rope. The longer life and 
greater safety of Tuffy can reduce 
your operating costs. Get in touch with 
your Tuffy distributor now. 


UNION (# Wire Koxe. corporation 


SUBSIDIARY Ne; 


® 


STEEL CORPORATION 


Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand 


2278 Manchester Ave. 


For more data on advertised products 


Kansas City 26, Missouri 


use Readers’ Service Cards, test rua 31 


Whatever the job...wherever you do it! 
Theres more 7o 


ook tor th fords 
extra heaves for 9 


y . . . , 
Ford Extra Heavies have proved themselves on every kind of 


Oy 





job—you can count on them for dependability and durability. And 
in °59, you get high performance at low Ford prices for brand-new 
reasons! New faster rear axle ratios, new higher capacity axles, and 





! other important options make big-truck operation still thriftier in 
| 59 when you go Ford-ward. Send coupon for full information! 











L 





> ‘ 
NEW Tractor Equipment Package provides NEW Ford Tilt Cab Tandems are available 
complete trailer air brake and electrical with three tandem-axle capacities: 28, 34, 
connections, meets I.C.C. requirements. and 38,000 Ib. Front axles to 15,000 Ib. 









Every Ford has 
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eae FN ¥ 

S| 

a mg * pee | 
a ie eee 2 ~ 


Tilt Cab Tandem Ford C-950 (above 


has bydraulic loader witt 





push-button remote contro 


NEW Faster Axle Ratios team up with NEW 2-Shoe Brake (parking) is standard 

Super Duty V-8’s for greater gas economy for °59 on all Ford Extra Heavies. Has 

ind reduced engine wear. For example, 50°) greater stopping and holding power, 
137.39 to 1 available in 1100 Series. requires 50° less effort to operate 


Go FORD WARD for savings FORD TRUCKS 


32 For more data on advertised products, use Readers’ Service Cards, last page PIPE LINE INDUSTRY & October, 1958 
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FREE—COMPLETE FACTS ON NEW EXTRA HEAVY DUTY TRUCKS 
Check Choice of Booklets and Return to 
FORD Division of FORD MOTOR COMPANY 
P.O. Box 658, Dearborn, Michigan 


Extra Heavy Duty Conventional and Tilt Cab Trucks 


Tandem Axle Models 


BRAND-NEW TILT CAB TANDEM FORDS for °59 combine’ lawn Supply and Concrete, Akron, has 15,000-lb 


the easier, more economical maintenance of tilts with front axle, 34,000-lb. rear. Carries up to 6,500 brick, 


high tandem-axle load capacities. Tilt design also compared to 5,000 on 


a conventional tandem. Has 
permits higher front axle loads, longer body on given 


101-cu. in. V-8, 5-spd. main transmission, 3-spd. auxil 


wheelbase. C-950 Tandem, above, operated by Fair- iary, 201-in. wb. GCW (with pup trailer) 72,000 Ib. 


COST LESS ... less to own... less to run... last longer, too! 
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There are shorter ways — quicker 
ways — to make gaskets, but there’s 
cnly one Flexitallic way. 


























Each Flexitallic Spiral-Wound Gasket 
is made to meet a specific sealing re- 
quirement. The flange design and the 
bolt load determine the density of the 
gasket 
rectly related to service. And then, 
with the most exacting mechanical 
controls, each Flexitallic Gasket con- 
forms to specification. 


compression response is di- 





Result: the right gasket for the right 
flange, to make the proper seal. 


In the severest service — thermal and 


physical shock, corrosion, vibration, 


FOR PIPE FLANGES, 


34 For more data on advertised products, use Readers’ Service Cards, ‘ast pcg 








NO COMPROMISE WITH QUALITY 


in Flexitallic Spiral-Wound Gaskets 











and unpredictable joint stresses — che 
Flexitallic Spiral-Wound construction 
compresses like a spring and then re 
bounds when the bolt load is relaxed 


For genuine Flexitallic Gaskets, look 
for Flexitallic Blue—the blue dye in 
the Canadian asbestos filler. It identi 
fies the Spiral-Wound constructior 
pioneered by Flexitallic in 1912. 





FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2,N. J. 


Ci7,, « 


SPIRAL-WOUND GASKETS 





PRESSURE VESSELS AND PROCESS EQUIPMENT 
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billie 
C. E. Williams, Gulf Sales Engineer, Midland, Texas, and 
G. W. Ramsey, Assistant Plant Superintendent, inspect 
force feed lubricators on one of the modern gas engines 
at the Goldsmith plant of El Paso Natural Gas Company. 


No lubrication problems in 8 years of operation 


Since 1949, twenty-seven gas engine-compressor units developing 39,985 
horsepower at the Goldsmith plant of El Paso Natural Gas Company have 
been thriving on Gulf Security Oil. Bearing, ring and cylinder wear main- 
tenance records have been excellent. 


Insure safe, more effective lubrication protection for your compressor 
units. Specify Gulf Security ... the high quality, straight mineral oil. For 
full information, call your nearest Gulf office. 

GULF OIL CORPORATION, Dept. DM, Gulf Building, Pittsburgh 30, Pa. 
Jctober, 1958 @ PIPE LINE INDUSTRY 
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Why is this Youngstown pipe usedor 













Because Youngstown Line Pipe help: sin 
plify and speed up the job. You can order 
Youngstown Line Pipe in high test 4.P!| 
weights and grades .. . and in these «ize 
Seamless—2*s’’ to 14’’ O.D., Contiruo 
Weld— 's"’ to 4%”’ O.D., and Electric We 
6°s"’ to 22’ O.D. For more informati 
about Youngstown Line Pipe contact our 
sales and service offices throughout the o 
and gas-producing country. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Youngstown 1, Ohio 
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PEDRICK PISTON RING SETS 











Improve Diesel and 
Gas Engine Performance! 


PEDRICK Piston Ring Sets for diesel and gas engines are “preci 
sioneered” to assure maximum power with minimum oil consump 
tion, to most effectively seal against blow-by, to deliver the 
greatest number of hours of efficient performance at lowes! 
operational and maintenance costs. 


The rings in a PEDRICK “Precisioneered” Set are individually 
designed to assure users coordinated team action. The assembled 
set is tailor-made for unifized action in the specific engine. 


That's why PEDRICK Engineered Sets are used as original equip- 

ment in practically all leading heavy-duty diesel and gas engines 
. and why when replacement rings are installed, PEDRICK 

Engineered Sets are specified by most maintenance men. 


Complete Sets...or open-stock rings, you get improved perform- 
ance, more economical operation when you specify PEDRICK 
Piston Rings. And remember, if you have any kind of a ring problem, 
you can count on us to help you solve it. Write, wire or phone: 
WILKENING MANUFACTURING COMPANY, Philadelphia 42, Pa. 
SAratoga 9-3770. In Canada: Wilkening Manufacturing Co. 
(Canada) Ltd., Toronto 2. 





PISTON 
RINGS 


PEDRICK PIONEERED Conformable RINGS 
FOR BIG BORE ENGINES 


For more data on advertised products, use Readers’ Service Cards, last page PIPE LINE INDUSTRY « October, 1958 
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PIPE LINE PANORAMA 
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More Contracts Let on Cross-Country Gas Lines . . . Last half construction continu 
to set a fast pace. Recent work let by Transco on its $167 million expansion pre 
gram will add 643 miles of main line loop, laterals and gathering lines to Texa 
New York system. Contractors include Bechtel Corp.; Sharman, Allen, Gay, and 
Taylor; Panama-Williams; J. P. Neill & Company, H. C. Price; Brown and Root 
and Hallmac Construction. Work is scheduled for December completion 





Spreads will kick off this month on Coastal Transmission Corp.’s gas line fror 
McAllen, Texas, to Baton Rouge. Oklahoma Contracting has 274 miles in Texa 
and Louisiana. Coastal and Houston, Texas Gas & Oil Corp. are moving ahead 


on $185 million gas line to serve Florida markets. 


New Type Deep Ground Bed Shows Promise . . . Interstate Oil Pipe Line has su 


cessfully field tested new deep ground bed for use in high resistance soils (See 
Page HO) : Graphite rods and coke-breeze bac k fill are installed to de pths of 25! 
feet, giving life expec tancy of 20 vears or more a dee ided improve nt over most 


conventional ground beds. 


Steel casing makes it possible to provide anode string with proper backfill. Out 
side of casing acts as anode until it disintegrates leaving the graphite rods and 
backfill to distribute cathodic protection current 


ci Computers Can Save You Money . . . by providing data that was previously impossibl 
np- to obtain, medium sized computers are now making it possible to compare differ- 
the ent types of compresso! engines according to load conditions, compressing capabil 
rest ity and parts usage (See Page 55). ‘Tennessee Gas Transmission reports op 


erating controls of performance and maintenance of more than yO) compresso! 


engines have been made more effective through computer analysis 
ally 
led e ) 
Transportation “Forums” Pay Off . . . Service Pipe Line President J. L. Burke report 
that cooperation and statesmanship of transportation leaders resulted in “remark 
af able and constructive’ action by 85th Congress 
nes 
CK Burke explained that in past years constant bickering between carriers resulted 
congressional stalemate on their pre blems. In recent months a more cooperati\ 
approach has been taken. Forums have been set up among all carrier rroups 
rm- 
| discuss and obtain recommendations on common legislative problems. Thus, 
CK se 
iast session congressional le ack rs received COOK pe rative views ol il} Lrricl al 
Pm, = , 
shippers in one neat pac kage, rather than being besieged with separate views f1 
ne: 5 I 
various groups as befor: 
Pa. 
Co. . . > ** > i 
Washington Pipe Line . . . “\idwestern” case may be up for major di n n-—- Pre 
ing F.P.C. Examiner Hall requested nine pipe line companies to fil vel 
objections by September 25. Ruling is vet to be made on Midwestern Pipe Lin 
proposals which would include imports of up to 204 million cubic feet of natur 
gas per day from Canada . Possible merger of Pacific Northwest and El Paso 
Natural Gas is still under hot debate in F.P.C. Six states favor. but Califern 
holding out-—savs it “has no wish to be made solely dependent on a sinel ID 
| 
plier . . .’ Chances are growing slim for new natural gas bill as favorable as Hat 
ris measure to be considered in next session of Congress Natural gas pipe lines 
ES will increas efforts to ip rate of return trom present 6 I to 7.9 ! nt 
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How Interstate uses... 


Deep Groundbeds for Line Protection 


Use of graphite anodes with coke breeze backfill for 
deep groundbeds provides longer life than scrap steel 


By Robert L. Bullock, Lechnical Services Section Head 


Interstate Oil Pipe Line Company, Shreveport, La 
DekEP GROUNDBEDS have allowed — ing the rods at the joints might cause 
Interstate Oul Pipe Line to economi- concentrated attack and failure 
cally protect bare pipe lines in hich Based on the experi nce of others 
resista oils. Previous experience and the recommendation of an anode 
with rectifiers usine normal surface manufacturer, a custom-built anode 
rindbed Vt rtical graphite rods 
with coke breez backfill spaced LO to 
20) feet apart, proved very costly and Rectifier 
unsatisfactory in the high resistant 
soil of central and southwestern Mis- 2/0 Cable 





Severe underground corro 


Open 
Gravel 





sion in this area made it necessary to 


use cathodic protection Search for 


pockets of low resistant soil was un- 











successful, but did reveal one location —ry 








with low resistance below a stratum 
of high resistant soil. Installation of 
a singel vertical steel] eroundbed, 
deep enough to penetrate into the 
deep zone was successful 


Although deep steel groundbeds 





were successtul, their short life ex- 
pectancs 6 to 7 vears made the 
maintenance of cathodi protection 
costh Development ol a deep eraph- 
ite coke-breeze backfill groundbed 
with a lite expectancy ol 20 or more 
years has removed this disadvantage. 


Installing a steel casing make S it pos- 














sible to provide the anode string with 


prope! backfill The stee] casing 


250' 


serves as the anode until it disinte- 
rrates leaving the graphite rods and 


backfill to continue as the anod: 


Design of Graphite Anodes. A 
number of new problems had to be 
overcome and experience of others 
was limited Since repairs Lo such a 
eroundbed would be almost impossi- 
ble, the importance of proper design 


was paramount. 





Any reduction in the leneth of the 











eroundbed would reduce its eflec- 











tiveness. Joining the individual graph 





ite rods was given special attention, 
since a break in the string of rods 
due to faulty joint design might 
cause the loss of a portion of the 


string of rods. Also, wate penetrat- 


40 


was used. A special resin base cer 
sealing agent, compatible with 
characteristics of graphite, was 
nished for making up the joint 
the field. 


Casing Allows Proper Backfill. 


perience on normal eraphite VrOoU 


beds had shown severe nec kins 
graphite rods where soll penet! 
the coke backfill lo isolate 


graphite rods from the soil the 


FIGURE 1—(Left 


Installing the 
graphite rods in a steel casing makes 


it possible to provide the proper 
backfill. Anode consists of thirty 
five 3-inch by 60-inch graphite rods 
\ continuous insulated wire con- 
nected to every joint of casing and 
to the bottom and top graphite 
rods insures continuity, even if the 
casing separates due to concentrated 
current drainage. Using a minimum 
l-inch diameter coke breeze pro- 
tects the installation from gas block- 
ing by allowing any gas formed to 
migrate to the surface. 

















FIGURE 2—(Right) Custom designed anodes insure 
even deterioration, since a break in the string of rods 
cause loss of a portion of string. 
into sets of three rods each in the field on location, fas- 
tened with studs and sealed with a special resin cement. 





PIPE LINE INDUSTRY ®@ October, 1958 








Rods were assembled 























hole was cased. Metal casing in 
orm of old 85-inch pipe with 
raphite rods and coke breeze 
led in a step-by-step, joint-by 
method was adopted after a 
er ot pac kaving ideas were dis- 
d 


Uniform Casing Deterioration 
Necessary. Using casing made it 
ssary to maintain metal-to-metal 
nuity in the casing in order to 
uniform and complete disinte- 
Since the 


hite rods and coke breeze would 


on of the casing 
shielded from operating as an 
le by any portion of the casing 
consumed, it was important that 
corrosion rate of the casing be 
orm and complete. Expected life 
he casing would depend on the 
ent output of the rectifier; for a 


2 foot string of 28-pound casing, 


11.6 years for 30 amperes to 5.8 
lor a 0U-ampere rectifier 
experience with scrap pipe hot 
tal and vertical groundbeds and 
p metal groundbeds was helpful 
idopting the plans shown in Fig- 
for connecting a continuous 
ilated wire to every joint of casing 
to the bottom and top graphite 
The insulated wire would in- 
sure continuity, even if the casing 


( rienced separation due to con- 


( trated current drainage 


Backfill Grain Size Specified. (as 


1 


king, or the trapping of gas 


wed at the 


outer surtace ol a 
indbed, is usually caused by Op- 
ting a groundbed at excessive cut 


Since the 


; 


densi \ drainag 
posed deep groundbed would be 
rated at a very low current drain 
gassing was not antic- 


CANCCSSIV\ E 


ited However. any vas 


formed 
ild have to be absorbed by the soil 
escape up the column of coke 
eze. In order to obtain more 
orable conditions for the gas to 
ape and at the same time not de- 
it the purpose ol the backfill, the 
ke breeze was specified to be not 
rger than l-inch diameter and not 


aller than '%-inch diameter 


How to Install the Groundbed. 
fter the materials are properly as- 
mbled on location and the hole is 


mmpleted, the groundbed is installed 








Yctober, 1958 © 





PIPE LINE INDUSTRY 





FIGURE 3—To isolate the graphite rods from the soil and make it possible to backfill 
with coke breeze, the hole was cased. Casing with graphite rods and coke breeze were 
installed in a step-by-step, joint-by-joint method. As each joint of casing was installed 


the rods protruded 6 inches above the casing. 





FIGURE 4 


15-foot joint of casing is lowered over the 


* 


‘FIGURE 5—Number 6 wire is fed through each joint of casing and bonded to the 
previous joint. The casing is then lowered and welded to the joint already in the hole. 
The welded string of casing is then lowered into the hole. Coke breeze is added to fill 
the annulus between the rod and the casing. Weight 
with water. 


After each set of three graphite rods is attached to the 
rods into place. 


Maximum casing 
that can be handled is 20 feet. Experience, however, showed faster progress with 15 
foot joints. All joints except the bottom joint, which was 18 feet, were 


is added filling 


previous set, 


a 
length 


15 feet long. 








4] 


the casing 





60 : : ’ ' , In a step-by-step method. In the 
. step, an 18-foot joint of casing w it} 


40 


| ad the lower end closed in orange 







fashion to prevent mud from en 





ing the casing, is lowered into 


* 3 DRY AREA, SAND 
TURNING TO BLUE CLAY 
AT APPROX. 150 FT. 


hole. The lower 3! o-feet of thts 


mM 
© 


is filled with coke breeze. and 





first string of 3 graphite rods is pl 


in the center of the casing on tor 








the coke. 15 feet of 2 cable 
tached to the bottom rod of 
string, and the cable is bonded to 
interior of the casing at the top 
void between the casing and 


+ 


4 of rods is filled with coke breeze 





Se 8 eee = —cfll 
om @WO 


[= | DRY AREA, SAND 
TURNING TO BLUE CLAY 
AT APPROX. 80 FT. 


installed the rods protrude 6 in 
above the coke-filled casing (Fis 
) 


The second set of 3 graphite 


RESISTANCE - OHMS 


is attached to the first and a 15-f 
joint of casing is lowered over 

rods into place (Figure 4 Numi 
6 wire is fed through the second jo 
of casing and bonded to the first jo 
Figure 5 The caswng ts then k 


ered and welded to the first joint 


bh oO ®— 


casing. The welded string of casing 





# 2 MARSH AREA, 
BLACK GUMBO 


lowered Coke breeze is added to 
the annulus between the graphite 1 
and the casing. Weight is added 
hlling the casing with water. ‘T1 
proceaure = 1s repeated until all 


rods are installed 


+ ‘bo 60 100 140 180 220 260 300 J ear pa gigs a pata’ p 
GROUNDBED DEPTH -FEET raphit t gh tl 


added 15-foot joint of casing wi 














FIGURE 6—Circuit resistance log of deep groundbeds. Circuit resistance of completed coke being added to all joints of « 
reetifier installations determined from current output was lower than indicated by log. ine to within 3 feet of the surface 
Resistance gradually increased and leveled off below the first value determined. 3 


the ground. The +6 wire is a 
carried through and bonded to ea 
joint and to the 2/0 cable on the la 
joint of casing The last 3 feet 

Why Deep Groundbeds ? cule ik Ged sien io le 

any surface water entering the cas 

1. Affords low resistant groundbeds in high resistant soil, making pos- ing. Figure | shows the installati 
sible economic protection of bare pipe lines in high resistant soil. graphically 


2. Geometric location in relation to pipe line and low circuit resistance Casing Preparation. Casing shou 
gives extensive coverage. be straight and cut to the lengths 1 
quired All ends should be smoot 

: . : and square, so that the welded strin 

3. Interference problems with foreign structures are minor. at pikes call tens etic. “ine, Santee’ 


, : ; : mum leneth of casing that can b 
4. Engineering and corrosion surveying costs in locating low resistant 


handled is 20 feet. Experience, how 
soil are eliminated. 


ever, has shown that faster progres 


can be obtained with 15-foot joint 
5. Expensive rights-of-way are reduced and can be eliminated, as deep All joints of casing, with the excey 


groundbeds can be located on existing pipe line rights-of-way. tion of the — joint which is 
feet, are 15 feet long 
. ° ° : ] ld 
6. Resistance remains more constant with seasonal changes. A terminal post should be weld: 
on the interior close to the upper em 
© - ) C« S] Go , < ta 
7. They have a cost advantage over normal surface types. f each joint of casing with a mé 


knob, old 3 4-1 h to l-inch nut, weldec 


on the exterior of each joint of casing 
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FIGURE 7—Cost comparison of normal and deep groundbeds. Cumulated operating den | f 
cost for 10 ampere unit figured at various circuit resistances and power rates. Circuit 
resistance of units with deep groundbeds was 0.4 ohm. | 
LEGEND 10,000 ] T T 
Ohms, $.03 KWH a 
ee eS se! 
O)hy s KWH (>) < } 
KWH 000 “+ | 
Obhr $02 KWH 9, | 
! Ohm, $.03 KWH—3 Ohms. $ = = 
KWH | 
1 Ohm. $.02 KWH-—2 Ohn < 8,000}— +—t 4 
KWH | 
1 Ohm, $.01 KWH Oh: 
$.01, $.02, $.05 KWH 
Deep Groundbed. $.01, $.02. $ KWH 
site the terminal. This knob helps 
ent the string of casing from slip- 





through the bail. A 1l-inch wide 
» along the length of the casing and 


welds should be wire brushed 


Dollars 


ined, primed and coated with hot 
shied coal tar enamel lhe coating 


further insure continuity in_ the 





string of casine during the final 











Installation & Operating Cost (Cumulative) 




















res Ol consumption All the above | y 1 | 7 
rk, except coating ol the jot 2,000 ; | r Td = ee ne a 
ds, should be done prior to instal- — “7 7 f—4—_} + __4__4_}__4}_j_}_}_}_+_- 
on 1,000 +- | -+ t + 4 1 | j | } Jj } } it a SS 
fad po} jf 
Cable Connections and Bonding. 0 | || | Baar ars 
e connection between the +2 1 2 


ie 
4 


ol}— 
onl 
o 
Se | 
or 

< OFr— 
ro) 
nm 
Ol 
rs 
7) 

2) 
_ 
© 
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ears 
le on two of the graphit rods, one 
, o 
the bottom and the other at th FIGURE 8—Cost compari- 
son of normal and deep LEGEND 
of the string of rods should bi groundbeds. Cumulated op- \—2 O1 3.119 KWH Ol KWH 
| ‘rating c { 30 B—2 Oht $02 KWH Deep G " 
and sealed with resin cement erating cost tor . _ ampere ( LO} « KWH KWH 
; unit figured at various clr- D1 Ohm. $ KWH D , ¢ 
ecial care should be taken in mak- cuit resistance and power : Ohi 9.01 yt} KM iH 
: ain ~ egeekse call aa : oO} s K 
the splice between the #2 cabk rates. Circuit resistance of F-10Oh e001 KWH Deep ¢ ‘ 
units with deep groundbed Ohm. $.02 KWH KWH 
the bottom rod and the +6 wire was 0.4 ohms. 
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installation & Operating Cost (Cumulative) 
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Years 

FIGURE 9—Cost compari- 
son of normal and deep LEGEND 
groundbeds. Cumulated op- \— 1 Ohm, $.03 KWH c ) Ohm, $.01 KWH 
erating cost for 60 ampere B—1 Ohm, $.02 KWH H > Ohm, $.01 KWH 

H . . » Oh ; l deep G idbed, $ 
unit figured at various cir- : Ohm, $.05 KWH KWH 

. ne Ee is. , 3 LD Ohm, $.02 KWH hbaeg’ ; 1 ¢ 
cult re sistanc i anc powe r 1 Ohm. $.01 KWH « K WH - 
rates. Circuit resistance of I } Ohm, $.03 KWH } —Deep Grou $0] 
units with deep groundbed I } Ohm, $.02 KWH KWH 


was 0.4 ohm. 








TABLE 1 
Drilling 
Hole lle 50 
(a ~ ) * 
Materials 
4 “x60” g t (a . 1) . 
2 "HO" 
with cabl (@ S5 
LOO ft »o PV( } (a 
PO tt 6 PVC wir @ 
$500 lb } , (a ‘ 
5 lb ¢ (a 
yi) { t 
S @ s 
t-M nw) 
Mate I > 
Total Cost 32 
TABLE 2 
Resistance in Ohm-Cr 
Depth in Site Site Site 
‘eet 2 3 
nM) } fy 
) (yn) s() 
5100 ISO 5 
Zu) s (hN) POO 
50 12.000 OO is 
1aA0O ) 
on 1000 1) 70.0 


tures are practically non-existe 
when deep groundbeds are employe 
especially when the resistence of tl 


eroundbed is below 1 ohm. Tests 


site +2 


employing a normal surfa 
type groundbed show serious anod 


interference with foreign lines wi 


bonding drainage of up to 20 perce! 
Ol unit 


output required to avo 


damages. Tests with the deep oroun 
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M.S. degrees in electrical engineer- 
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need to go beyond 250 feet to get a 
low resistance groundbed in hi 


sistan c soil. 


Actual Resistances Lower. Circuil 
resistance of each completed rectifier 
unit determined from the voltage and 
current output of each rectifier was 
lower than the resistance determined 
at the time the groundbeds were in 
stalled. 


‘ 
\ 


Resistances have gradual 
ine reased as expec ted and have 
leveled off but are still below the first 
value determined. A protective spread 
of approximately one-third more than 
that obtained from units of like cur- 
rent regula 


output employing sur- 


face-type groundbeds was realized 
from rectifier units employing deep 
eroundbeds. This is probably due to 
the position of the groundbed ( anode 
in relation to the pipe line (cathode 


and the low circuit resistance of the 


deep groundbed unit. 


Interference Reduced. 
tests by others have shown that inter- 


Extensive 


ference problems with foreign struc- 


bed at this site show only. sligl 
change from off to on with no bond 
ing required 

Cost Comparison. [he advanta 


of deep groundbeds over conver 
tional graphite beds is further en 
phasized in the cost comparisons ( 
normal versus deep groundbeds pre 
sented in Figures 7, 8 and 9. TI 


installation cost in each example in 


cludes groundbed, connecting cab! 
and mounted rectifier. An avera 
installation cost was used for tl 
conventional surface groundbed ex 


amples. These costs would be highe: 
for high resistance soil and lower fo! 
low resistance soils. A minimun 
power charge is assumed for the dee} 
eroundbed in Figure 6. which is 
scrap metal bed. Groundbeds in Fig 
ures 7 and 8 are graphite. Current 
requirements determine the life ex- 
pectancy of scrap metal deep ground- 
beds. Scrap metal is more economical! 
than graphite if a life of 15 or mort 
vears can be expec ted. 
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FIGURE 1 


Series-parallel compressor viewed from 


Provides Pumping Flexibility 







show ing both dise harg 


discharge side 
flanges. Coupling to turbine is at the left with seal oil pump on shaft extension at extreme right 


Series-Parallel Centrifugal Compressor 


Four-impeller centrifugal compressor gives flexibility of re- 


ciprocating units over normal range of compression ratios 


MIAINTAINING OPERATING flexibility ine’s system. Technolo Y 
i single line system dictates the ence showed that a as turbine pril if 
n of compressor units on Trunt mover should run for lone period 


DIAPHRAGM 


MAIN 
4 BEARING 


A 


4 = —_ 
MAIN BEARING aa 5 S SEALS 
: 
HEAD ,, : IMPELLERS 


(GURE 2—The compressor assembly consists of the barrel insert in the case, impeller 
d shaft assembly. After investigating dual impellers, tests proved the four-impeller 
sign most satisfactory. 
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vithon 
Hoy 
pressor dor 
oO ( pa 
l ( np 
l it ( 
in the d 
\‘ ild ul { ] 
chan of 
In « ( t 
re procatit ( yr 
rVice } 
i¢ ume fle I t 
compresso! } 
pression ratios 1.2 to 75 A oul 
design which basica two ce 
pressors in one case; each compos 
Ol two impeller 
ill on the sam halt was de 
[ singe this compressor an 1n tallati 
possible which could be cor 
ired to previous reciprocatin 
ons tor pre i 
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WEIGHT OF PARTS 


Case and heads 


Barrel and moving parts 


Total weight of compressor 


Weight of soleplate 


Emergency tank (seal oil supply) 


Total weight of unit 


DIMENSIONS 






Components of Construction 


14,000 Ibs. 
26,000 Ibs. 


40,000 Ibs. 
15,000 Ibs. 

4,000 lbs. 
59,000 Ibs. 


Soleplate—8 feet, 10 inches wide by 9 feet, 5% inches parallel 


to shaft. 


Flanges 16-inch ASA 600 octagonal groove ring joint. 


@ A vaneless diffuser 

[he “barrel and parts” 
1S comprised of the barrel inser 
the case, impeller and shaft asser 
as shown in Figure 2 


with radius of impeller; cit 


some 


designers as 


constant 


A reasonably 


0.25 


tween impeller and dif 


though set by 


ing hes on 


as much 


diamete 


high pressure side of impel) 


¥%e inch, on low 


inch 


necess 


ialve¢ cit 


the radcius 
Somme design 


as one-tenth « 


Axial 


( learan 


pressure Ss 


ASS 





Face-to-face distance on flanges—9 feet, 6 inches. 


Unit set on 2 feet, 3-inch pedestals on the soleplate and shimmed. 


Emergency seal oil tanks mounted on top of compressor, 8 feet 


long, 2 feet O.D. 


Overall height of unit including tank, 11 feet, 3 inches. 


Flanges spaced 32 inches O.C. at 2 feet, 9-inch center line above 


top of soleplate. 


Design Considerations. 


the necessary compression ratio using 
nly two wheels of 
hy ‘ h spec ite speed Was CXamine d 
ested and eliminated before 
four wheels of shehtly 
: ; 
his mnal ae I Y 


Achieving 


smaller 


rrr 


] 


tt 


large diameter and 


settiing 


Ci 





® A low spec inc speed 


e Small pressure rise pel wheel 82 


psi average 


at station 


point of 1.57 compressor ratio 


* | LOW 


rim; 0.44 at maximum speed and 
compre 


eA 
of 


s10n 


Neary 


INCrease 
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5000 
COMPRESSOR RPM 





linea 


ol 


impeller 


ratlo 


relation for 1 


tHlow at 


design 


Mach number of impellet 


ate 


Efficiency Increased. A 
trop efficiency 


experienced with the dual imp 


design first 


othe 


polytropic efficiency of the four 
peller unit increased to 74 percen 
illustrated in Figure 3 
tropic efficiency of near 80 per 


is attributed to a revision of the 


Ing 


Using the dual impellers also 
vealed a higher 
compressor, since the impeller to 
fuser clearance was small: creatin 
siren 
tropic efficiency with the sealing 


tem revision was accomplished by 


elimination of internal gas _ leal 
from the seal on the high press 
side Lo the seal on the low press 


side 


Safety from Surge Provided. | 


*! 


system 


effect. 


investigated, whereas 


things remaining constant 


alter 


ternal piping 


low 


60-65 percent 


Present I 


installation 


noise level neat 


Che 


increase in p 





1S simplified by hav 
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At left initial installation using two-wheel impeller at Edna si 
Above, data from June to September, 1958, at 


ition, 
Station. 
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BEARING Olt 





THRUST 


FIGURE 4—External piping is simplified by having both suction COMPRESSOR 

nozzies on the same side of the unit with the two discharg¢ 

nozzles on the opposite side. Suction and discharge loading valves FIGURE 5—A 5-inch thrust bearing was tested, but failed fron 
ure 18-inch plug valves actuated by piston-driven gear and rack overload. Seven-inch and 9-inch bearings were also tested; the 
operators. Check valves protect compressor from surge flow in 7-inch was selected and has run satisfactorily with only normal 
reverse direction, Seals and diaphragm between two stages are wear for 23.000 operating hours 

protected by pressuring valve “A.” 





FIGURE 6—Even though the shaft seals on opposite ends of 
the case are retaining a gas stream at two different pressures, 
only a single seal sysiem is used. Gas is drawn from the high 
pressure side to the low pressure side so that both seals see a 
fluid pressure between the second and first stage suction 





H PRESSURE 
IN TANK 
3 


iy ; COMPRESSOR RPM 


B) REGULATOR DRAIN 


FIGURE 7—Installing centrifugal separator “A” and valve “I 
| \GURE 8—A further modification controls oil flow from high increased the polytropic efficiency of the unit at Edna station 
\ low pressure side with regulator “R” sensing pressure differ- In addition to increasing the efficiency, this modification re 
ces across the high pressure seal. Regulators “B” and “‘¢ covered from 20 to 80 percent of the oil lost from the seal 
ovide back pressure on seals and main bearing. system. 
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FIGURE 9 
side. 
on unit shaft at left. Regulator 
suction flanges. 


both Suc 


noZzZies 


ind di 


operators, 


t 


S( hat vec 


piston driven 


HR” 


compresso1 


1O 


18-inch plu 


tion nozzles on the same side 
with the two discharge 


the opposite side. Suction 


loading 


ves actu- 
and rack 


facilitating remote powe! 


operation of the unit from the control 


rOoOotTH 


tect the 


surge flow ol 


lwo 


( OMpressol 


from 


18-inch check valves pro- 
destructive 


vas 1n the reverse dire¢ - 


tion. External piping is illustrated in 


Figure 


( ompresso1 seals 


the dia- 


phragm between the two stages are 


protec 


lf d 
“A.” Prot 


the pressuring valve 


) opening 


18-inch 


valves. this valve pressurizes the com- 


Dressol 


FIGURE 11 
units, This plot is derived from 
Edna station. Flow obtained with 


temperature data were obtained 


liquid-in-glass thermometers. Gas 
ture 70° F 
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idmittineg 


2000 3000 


simulta- 


T 
i 


ESO 


t 
5750 


PARALLEL OPERATION 


2S 


Outboard end of compressor viewed from suction 
Both gas suction flanges are at right with seal oil pump 
of Figure 8 is at right above 


neously 
and first 
mizing pressure difference across the 
diaphragm. 
Internal flow 
path is from the outer head toward 
the middle of 
pellers of the two stages placed back 
to back, keeping the lowest pressures 
on the shaft seals, as well as minimiz- 
ing the 
phragm separating the two stages. In 
addition to reducing the strength re- 
quirements of 
leakage is involved through the laby- 


rinth; increasing polytropic efficiency 


Internal Construction. [impellers are 
25 inches O.D. giving a tip speed of 
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RPM 


ISERIES OPERATION 


- 2 SS 


57550 RAM 


+ + 
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B00 5000 6000 7000 8000 S000 10K 
CAPACITY 


IN INLET CFM 


Head-capacity curve allows comparison with other 


data collected at 


a 24-inch meter. Pressure and 
with dead weight gages and 
sp. gr. 0.585, suction tempera- 








Stage discharge, 


the diaphragm, 


Ep otet say t 

















FIGURE 10—Inboard end of compressor viewed from su 
side with prime mover to the right. Back pressure regulators 
seal oil control regulators “B” and “€ 


645 teet per second at 5.900 


Diffuser is vaneless type, 2514 in 
I.D, and 38 inches O.D. Sha 
stepped in diameter to avoid crit 
frequencies. Standard labyrint! 
found between. all impellet St 
Diaphragm is a nearly flat cast 
disc, 334 inches thick at the laby: 
near the shaft, widening and c 
near the outer diameter 

Main bearings are babbitted sle« 
2%, inches long by 434 inches 
diameter. ‘The Kingsbury thrust bx 
ing is set outboard of the main br 
ing on the high pressure side of 
compressor case. A 5-inch_ bea 
was tested, but failed from over-| 
as shown in Figure 5. Seven-inch 


9-inch bearines were also tested: 


K=}.40 BR GR.= 5E 
& oidch. pREBS.<895} SUC. TEMF 
PRESS, BASE =14.78 





































COMPRESSION RATIO 1.6 ! 8 


FIGURE 12—Compressor performance curves allow comparis 
of a given unit under varying conditions. Greatly enlarged pla 
of operation of series-parallel unit over a single stage compress 
is demonstrated by this chart. Data collected at Kountze statio 
Design volume 4,500 CFM (Series). 
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COMPRESSION RATIO R- COMPRESSION RATIO R, 


FIGURE 13—System flow plotted against compression ratio FIGURE 14 
presents the inherent match of a centrifugal compressor to a 
pipe line. In this illustration constant compressor efficiency con- 
forms very closely to a pipe line curve. Compressor curves at 
constant compressor efficiency. Discharge pressure 895 psia. 


-In gas transmission system design, families of 
curves are usually constructed. Design operating point is de- 
termined by intersection of pipe line and compressor curves. 
With the series-parallel unit the range is extended to compres 
sion ratios below 1.3. 


was chosen and has run satis- stage, the inherent construction o ring. Reeulator 
ly with only normal wear fo1 machine with this gas flow 1 vide back pressure 


(0) operating hours, Since the sin- equalizing line was causing a_ high main bearings: the 


case houses all impellers, the unit carry-over of oil from one seal drain 


res only two shaft seals This 1S chambet to the other, and hence 


ibly optimum for this size and — large loss into the main pipe line 
unit, since an overhung impel- From 20 to BO percent oO} oil lost 
vould have presented other diffi- from the 


system was recovered alte: 
es, With this design the main seal 


installing the centrifugal separator 
ump can be directly shaft driven “A” and valve “F.” Pressure regu- 


Comparison With Other Units. | 


comparing the series-parall 


} 


lators in both oil s ipply and eas lines 
Seal Design. Even though the shaft 


would give the same results. Figure 
on opposite ends of the case are 


ugal compressor W th othe: 
7 shows results of this revision Head-Capacity curve 
ning a gas stream at two differ- A further modification served t ure 11 is of 
pressures, only a single seal sys- control seal oil flow from one seal to derived trom test 
is used. As shown in Figures 6 the other. This system wu Prunkline’s Stat 


controls ol flow from high to low lexas All compressol 


pressure side with revulator “R” sens- data w: obtained 


8 this is accomplished in two dif- 
nt ways. One is to draw gas from 
high pressure side to the low pres- ing pressure difference across the meter in the discha 
side so that both seals see a fluid high pressure seal, The regulator is the station yard. Pressure 
sure somewhere intermediate be- 4 fail-safe instrument providing oil perature data were obt 
en second and first stage suction to the low pressure seal and main dead weight gages and liq 
h the compressor operating in 
illel, there 1s no bleed of gas. In 
other method, the seals operate 
wo pressure levels. Leakage is pre- , " : 
ted by controlling the oil supply- Operating Specifications 


the seals. 


(he simplified schematic in Figure Normal discharge pressure 900-1,000 psig 
lustrates the first seal system tested ; ? . a : 
, le a Capacity in series (at best efficiency point) 208 MMscfd 
hout the equalizing line separator 
‘A” and the valve at “F.” Since 
h seals have a common oil supply 
ile the retained gas pressures var- Normal compression ratio range in series 
these equalizing lines are neces- (at best efficiency) 1.28 to 1.67 


to equalize the downstream pres- N F ti , Hel 
a ‘ nr ioran in r 
e on the two seals. Without this Orme compressio aw eS ge pe — 


ializing line, two separate seal sys- (at best efficiency) 1.12 to 1.3 


ns would be required, 


Capacity in parallel (at best efficiency) 600 MMscfd 


Maximum compression ratio range (with inlet 
vide vanes 1.08 to 1.82 
Oil Loss a Problem. Along with the g 


s of gas from high stage to low Maximum speed 5,900 rpm 
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FIGURE 15 


with portion of gas turbine on left. Seal oil tank is mounted on top of compressor, 


along with level controls and supply piping to unit, Compressor gas discharge flanges 
4 ! 
are at rignt. 


iermometers. Using inlet curd 
will shift the 
toward hiche 


This 


mont, 


vanes 
Head-Capacity curve 
he ad and lowe1 Capac- 
Station 8, Pre- 


higher station 


1S don al 


lexas. where al 


discharge at lower flow 1s re- 


wressure 


1 
I 


quired All othe: units are identical 


Advantages of Series-Parallel 


Compressor. The adiabatic effi- 
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Compressor building operating floor showing compressor at right center 


ciency by heat balance is the quantity 


most conveniently used for perform- 
ance comparison of a given unit 
A very con- 
venient plot of this type Is the BHP 


vs. Compression Ratio curve shown 


under varying conditions 


in Figure 12. Operating comparison 
with reciprocating compressors can 


also be made with this chart 

One advantage of the series-paral- 
lel machine demonstrated by this plot 
1S the creatly enlarged plane ol oper- 
single stage machine 
The bhp/MMsetd compressed curve 
for this 


ation over a 


machine would be a family 


of curves for varying efficiencies sim- 
ilar in appearance to Figure 12. To 
ihieve this wide band of operations 
and be « apable ol operating alongside 


reciprocating compressors, the impel- 


| . 
| necessity be a 


er design must of 


compromise, Yet, the efficiency at low 
than with 


ratios is higher many re- 


ciprocating compressors 
System flow plotted against com- 


pression ratio presents the inherent 


match of a centrifugal compressor to 
a pipe line: flow being plotted with 
the Panhandle equation. Figure 15 
shows a plot where constant compres- 
conlorms closely 


sor efliciency very 


to a pipe line curve. As additional 


pipe line loops are added, the com- 


pressor performance is still within thi 


bounds of pipe line flow; though at 
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a different efficiency. For simp 


only two efficiency curves are pk 
since the major portion of the fi 


covered in Figure rz. For COI I 


ience, the curves in Figure 13 


plotted for a constant station 


charge pressure If the pres 


changes, the curves shift. relati 


the ordinate 









Durine the design of a ga 


mission svstem, families of Curves 
ilar to Fieure 14 are usually 


structed Design operauins pou 


de termined by the intersec tion O 
pipe line and compressor curves 
eardless of the type ol compre 
used, these curves have the same 


With the St 


paralleled unit. however, as opp 


eral charac t¢ risti S. 


to single wheel centrifugals, the « 


pressol operating ranve 1S extel 


into the lowet compression ra 


) 


below 1.5. As seen in Figures 12 ane 


14. this design for centrifugal c 


pressors enables the prime move! 
be fully loaded to very low operat 


( ompression ratios. 


Cost Similar to Reciprocating 
Units. On the basis of the 


satisfactory experience with the { 


first ve 


unit, two additional units were 
stalled in 1955. Since the first modif 
cation of the seal oil and control and 
equalizing Gas line systems, the unit 
have operated since the summet 
1956 with no down-time attributed 
the gas compressors. The only int 
ruption has been for scheduled mau 
tenance and inspection of the turbine 
prime movers or othe: station faci 
ties. Total operating hours since 19> 
are: 

14.6 


@ Station 8 at Premont 


hours 


@® Station 23 at Edna 15.0 


hours 


® Station 40 at Kountze 
hours 


Installed 


centrifugal station has proved to 


cost ol a series-paral 


the same as any other type compr 


sor and prime movet combinati 
With station operating costs (fu 
labor etc.) the same. the cost of ow! 
ership for this type unit will be tl 
same as for reciprocating equipme! 
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| | 
BENDING STRESS = 5&2 


E=3.0X10® psi for concrete 
V2 Diameter of coating 
R=Radius of curvoture 
| | 





FIGURE 1—Concrete flows plastically under 
stress, but has practically no strength in ten- 
sion. Curves were plotted for the minimum 
allowable radius to whieh 16-inch concrete 
coated pipe eould be bent. Previous experience 
has indicated a maximum stress of 2,500 psi 
for concrete coated pipe. 





CONCRETE (1000psi) 
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S RADIUS (THOUSAND 





Pipe Stress in Offshore Construction 


Using a theoretical analysis of stresses encountered during con- 
struction, specifications can be written which will prevent dam- 


age to the pmpe 


Noah Roads, Engineer 


nessee Gas Transmission Company, Houston 


RESSES IN Offshore pipe line con- coating remains intact so that the pipe 

tien are more critical than in will maintain designed alignment and 

construction because of the large depth 

nse in tyme and money of repair- In the general concept in bending, Negative Buoyancy—Bottom 
iny failures. Also, conditions caus- cenerete will crack when in tension Tow. In the negative buoyan 
excessive stresses, if present, would Inspectors have relied on visual in method the pipe is assembled on laud 
ably be sustained lor longe1 peri- spection to aeterminge whe ther crack with buovs atti ned 

of time. ing is excessive 

hree types of comstruction damage In September, 1955 as meves away from 


released 


be guarded against l'ransmission Co. started a | cram buoys are 
suckling or weakening carrier of testing pipe lime coatings smal vative buoy 
pipe weight coatings. One phase of thi then 
Concrete coating spalling due to project was the observation ol 2 pre hottom. to the 
excessive bending pared specimens of 6-inch pipe about Working from 
Excessive crac king ot concrete 7 feet long. using several different the pipe are 

oating., types ot pipe line coating and we igh welded After 

all the examples checked, the coating. These specimens were im pipe is lowered ! 
| condition would occur first, so 1f mersed in Galveston Bay near th itical s st re developed 


] 


laying procedures satisfactorily Houston Ship Channel rface 
vent excessive crackine of concrete 1956. Thirty-four of tl pecimen th nds and werine back t 
ting, the othe: types of construc- had weight coatings ttom 1 the | studied 
damage will be eliminated Is 1 made approxim 
‘ipe must always be installed in Eliminating Stresses During Con- 
a way that it has its rated strength struction. Proposals lor construction 
en in place. It is important to » can be divided into three 


the pipe line that 
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FIGURE 2 


conforms closely to a beam with uniform loading, fixed on the 
upper end and infinite in length, the lower end resting on a level 
surface. 


buoyancy method were based on 


launching the pipe from the rear of 
the barge as it IS AaSS( mbled 

Point Support Method. [n the point 
S ipport method the pipe Is supported 
by derricks, auxiliary barges or large, 
widely-spaced buoys so that the eleva- 


tion ol Supports can be regulated Lo 


predetermined positions 


rhe 


ladder 


Launching Shoe Method. 
launching shoe is a frame (o1 
of two line pipe braced togethet with 
fixed to guide the 


1] 
TOLeETS 


pipe to its 
Although 


buovan< \ 


resting pla e on the bottom 
similar to the negative 
stiffness. 
filling 
or emptying the two main pipes in the 
shor It 


the same as the weight of the pipe, 


method. there is increased 


Buoyancy can be regulated by 


the buoyancy of the shoe is 


the shoe will become approximately 
straight and the lower end of the pipe 


will act as if it were freely supported. 


Analysis of Construction Methods. 


\t first a purely mathematical ap- 


proach was taken, after which labora- 


tory tests were made to detect any 


Explanation 


M Moment in. lbs 

M. Moment at point pipe touches 
bottom—O 

M Moment at point of last sup- 
port in. lbs 

M Moment at 


center of sag Por- 


tions of pipe—in. lbs 

Mr, Fixed end moment at A if 
both ends are fixed 

Mr Fixed end moment at B if both 


ends are fixed 

IL, Unsupported length of pipe 
in. 

x Horizontal distance from origin 


in 
Vertical distance from origin 
in. 
y Height of support above bot- 
tom in 


52 


Negative bouyancy method of launching the pipe 


cantilever with a 


FIGURE 3—Pipe can be considered as 
the sag as a simply supported beam, and the overbend a 
load on 


two separate port: ins 


the end and a uniform load. Lis 


force diagram shows the point of inflection. 







oversight in the theory. 


sending tests 


were made on several shapes includ- 
ing long rectangular and round rods, 
l-inch galvanized pipe and t/-inch 
line pipe. 

In the tests the bottom was laid on 
a level surface, with the upper portion 
over a knife edge. The test piece was 
the 


adding weight on the overhang 


made level at upper support by 
Ele- 
vation of the upper support was varied 
to study the stresses incurred at differ- 
ent heights of lift. To study the effects 
of different types ol soil on the ocean 
floor, the 1-inch pipe was tested with 
the lower portion on a hard surface 
and on soft sand. Strain gage readings 
were made on the |-inch and 4'4-inch 
O.D. pipe to determine stress distribu- 
tion along the pipe 

Field 


ac tual 


the 
the 


field checks, elevations were taken on 


checks were made on 


conditions of laying. In 
the pipe at various points and plotted 
The 


curvature were calculated over 


on cross-section radu of 


paper. 
short 
sections of the pipe (as circular arcs 

Laying conditions were analyzed as 


closely as possible; expected radii of 


curvature were calculated from this 
of Symbols 
© Angular deflection from hori- 


zontal radians 
» Angle of pipe at last support 
—radians 


E Modulus of 


elasticity psi 


30 x 10° for Steel 
I Moment of inertia of pipe 
in. 


Radius of curvature—in 

Maximum bending 
Sec tion psi. 

C Constant of integration 

w Net load on pipe—lb/in 

Z Section modulus— in. 
‘ Distance from neutral 


nF 


stress in 


axis of 


section to outer fibers—in 
Shear at A in 
—lbs. 


direction at B 
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analysis and compared to those fe 


by field checks. 


Theoretical Calculations. Ben 
moment was considered to be the « 
force of sufficient magnitude to 
sibly injure the pipe or coating 
The following equations show 
relationship between moment, rai 
of curvature and stress for e] 
members in bending: 
SI EI 
M C R 


Solving for S 


EC 
R 
Although concrete flows plastica 


S 


under stress and has practically 
strength in tension, Equations | am 
give a method of comparing the st: 
Stress 


radius of curvature was plotted 


on the concrete coating. 
various diameter pipes with coati 


of concrete from 1 inch to 6 incl 
using E for concrete ;x 10°. } 
ure 1 shows curves plotted for 16-inch 
O.D. pipe. 

In previous experience with c¢ 
crete coated pipe, an indi ated Stre 
of 2,500 psi on the concrete appear 
to be about the maximum for safet 
The radi of curvature were read fr 


the prepared graphs as follows: 


26” 1,700’ 
90)’ 1.4007 
16” 1.000’ 
i 750 


These radi of curvature produce 
20,000 p 


which was considered a safe worki 


stress in steel of about 
stress for steel. 

In this way the minimum radius « 
curvature for various sizes of pij 
was determined. Having establish: 
the relationship between momen 
bending stress and radius of curv: 


ture, analysis of the forces on tl 
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ill determine the moment pres- , tr 
der any loading condition tt 120 W457 / FT 
“ W=124"/FT * i 


— -_— — -_ 






Moment Equation Derived. In a 
inalysis the negative buoyancy 





conforms closely to a beam 84C 
iniform loading fixed on the 





end and infinite in length, the 





130 





end resting on a level surface 


Gulf floor has a very gentle slope 





areas where the se lines were to 


| 
















ad . x =x ~< - x 

he point of rest the moment . Te) 2 | si Pate 

oO ™ - - AY 

lope become zero. The general “ w | wo on r oO due 
FLEV+3.0FT |MAX =z = an ral 





ent equation of a uniformly 


| beam 1s: } | | } ! 









SEA LEVEL 





NOTES 


FORCES ARE IN KIPS 
VERT. DEFLECTIONS ARE APPROX 
» Seen (PLUS OR MINUS 0.5 FT) 


a & 0, Therefore 







9.37k 








FIGURE 4—Proposal for laying 26-inch pipe in 50 feet of salt water. Minimum radius 
I of 2,040 feet was desired. Supports were buoys with ballast chambers. Deflection was 
EIO ub wL determined by integrating the diagram graphically. 

4 b 













Stress and Radius of Curvature \7.).0). jo}, B! 












EI Calculated. If the launching angle El 
, ti : - 
Z wL 5 loading on pipe and depth ot wate! l bRY I R 
* 
are known, the unsupported leneth 
. - d Po yuiT 1 TS rie CoO?! niet the 
\ s also the reaction at the bottom can be calculated from Equation 10 Regre Up terms an | 
, , 5 his unsupported leneth can be sub squa4res 
bining 3 and 5 13 * 2 
Stituted 1n squation / to & Conan | 6ROL 9GR20 
uM 2EIO, x wis we moment at the top. From Equation ; 
\ ; hH R R Be 
L ? the stress and radius of curvature can 
be calculated for comparison with safe taking square root of both sides 
> ng for M M, at x By values 







FT 
uM 2EI wL 
L ) 2 
wL OL ) 
ZEIO 72EI : ; W [4 It radius of curvature launcn 


# 6 





w] Solve 10) tor 








ibining 4 and 5 












: : 
The value of radius of curvature 


EIO. x 
L 








given by 













: ape 
grating (8 M EI | 
_ ; R 
EIO,x® | wLx wet so 16 _ or Maximum Moment Determined. 
J + Combining (1) and (6) and (1 i ae gl 

IL 18 } So far, only the moment at the upper 

i 1 } Ss een onsidcered t} 

xX () . 0, Lherefore ( ) M can by shown to he less than zero nd a I mn ¢ n a I 










moment 


ve at X 4 \ \ _ ; : . . 
EI EO I °F, The point of inflection can be de 
t 


M 
E190, L wL4 Tr EIO.L R L L4 termined by setting M () 


he the maximun 











0,L ' " 
(or yy, b™ 4 wh ) R L L L 6 
72EI 
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The pipe can be considered as two 
| Se pal ite portions the Sav aS a simply 
supported beam, and the overbend as 
antilever with a load on the end 
dauniorm load (Figure 3 
| [he maximum moment of the sa: 
wx 
Ortion ' M lb 


he maximum moment of the over- 


ws Ww * xX 
1d] 1S L x ' 
M 17 
hot! moments are equal, but op- 
te In sign 























































































































































































































Noah Roads, engineer with Ten- 
lransmission Company, 
Houston, isa rraduate ol Ohio State 


nessee (sas 


University with a B.S. degree in 
mechanical engineering. After join- 
ing T'GT in 1950, he served in sev- 
eral capacities in the field. In Sep- 
tember, 1955, he was transferred te 


Houston to his present position 













54 


2M 
Therefore. 1 is less than 


wL 


maximum moment Is 


) \ oO the 
in the sag and can be calculated from 
Equation 17 


Anothet 


from the same conclusions is the 


] { 


useful formula derived 


depth that the pipe can be lifted with 


certain negative buoyancy 


EI ‘ 
Using same units as before 
Y wR _ 


10 


Pipe, A Statically Indeterminate 
Structure. For the launching shoe 
method the same formulas give good 
approximations, but the moment of 
inertia would be for the entire struc- 
ture. In the point support method and 
the launching shoe method, the pipe 
has to be considered as a statically 
indeterminate structure 

In proposals using the point sup- 
port method, the loading diagrams 
were integrated graphically to deter- 
accuracy. The 


mine then equations 


for checking or designing are 


M M _ a t) 2 ) 
I L, 


M--M V..x = 


| hese 


equations can be used tor the 


whol pipe o1 between any two Sup- 
ports 

In the study all proposals sub- 
mitted were analyzed but particulai 


interest was shown in the negative 


buoyancy method. Since analysis of 


the launching shoe method seems to 

ceive good results in the stress study. 

this method appeared to be the most 
P] 


practi al 


Buoyancy Spacing Set. Figure 4 
illustrates the laving of 12.750-inch 
O.D. x .544-inch W.7 


salt water 43.634 /ft. with 


pipe, weight in 
1.770# 
buoys spaced on 43.5-foot centers 
Depth of water is 55 feet 


Launching 
anele shown on drawing was 11°-30'. 


and a minimum radius of 1.124 feet 


The known values are 


E 1) X 10° ps 
I 98 1 
15.63 1,770 
- —- 2 96=/in 
ra 007 Radians 
\ bboU 1 
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Solve Equation 1 for “Ls 


ing values until “L” in both t 


within desired tolerance ip 


Assuming L 


000” in 


calculate L in other term glves 








L 
and 5042 inches 
Assume L 


Other term gives 


Cherefore. is between >. OOO 


t.700 in first term 


L? 86.31 


L t.696 in 


Calculate moment from Equatic ! 
M wL* 
This gives M 7.94 X 10° in por 
] 


M EI 


812.5’ 


Using Equation 
we get R 9,750 in 
This analysis indicated that | 

spac ing was too wide. So correct | 


spacing was calculated 





Using Equation 13 


L 12Ry 9R20 R@ 





Substituting known values 


# 5,034 


1 


Using Equation 1] 


4E19, 
L4 L, 


Substituting known values 
“ 281 Ib./in ».37 lb. /ft 


Buoy spacing should be 41.9’ 
Moments Between Supports Cal- 
culated. Figure 5 shows propos 
method for laying 26-inch O.D. x 
W.T. pipe in 50 feet of water. J 
was designed for minimum radiu 
2.040 feet. The 


with ballast chambers 


supports were b 
In checking this proposal, 


moments were calculated from 
free end and moment diagram plott 
his diagram was integrated gray 
cally to determine angular deflects 
the angular deflection diagram 
integrated graphically to detern 
linear deflection 
At “O” the 


nearly zero, because the pipe IS eSSt 


moment would 


tially straight on the bottom to 


Continued on Page 
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TENNESSEE GAS TRANSMISSION COMPANY 


COMPRESSOR CYLINDER DATA 





ENTIFICATION 








aeanaaieen 
19-22 23.26 27.30 31.34 | 35-37 





DISC #1 PSIG PISC #2 PSIG DISC #3 PSIG DISC #4 PSIG | R.~MIN 
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CODE 
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AN 8 IN POSITION X,WILL COMPUTE VOLUME FOR P<=100 P.S,1.A. 

AN 8 IN POSITION X, WILL COMPUTE VOLUME FOR GIVEN DISCHARGE PRESSURES. 

AN 8 IN POSITION X3 WILL COMPUTE H.P. FOR GIVEN DISCHARGE PRESSURES. 

AN 8 IN POSITION X4 WILL COMPUTE POINTS ON OPERATING CURVE FOR GIVEN HORSE POWER 


iF AN 8 1S NOT USED, USE A 9. 


OCKET POSITIONS 
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0000 


bh +4 Sn 
POCKET #12 | POCKET 3) POCKET #14/POCKET #15 | POCKET #16 
mS hnteuee 
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RE 1—Basic compressor cylinder data is supplied in this a machine computed performance curve and operati 
Prior to development of computed daily compressor reports made for each type engine at TGT stations. 


How TGT Uses Computers to Analyze 
Compressor Station Operations 


Complete and verified monthly summaries greatly increase 
operating management’s knowledge about key details of 
compressor operation and maintenance 


By John T. Manry, Ill 


Oy erations Computer Planner 


rmessee (sas lransmissior 


Houston 


A GROWING Gas pipe line system \ medium sized electror 


40°U) ( COLL 


as lenne ssee Gas l ransmission pute! has been SUPPIVING s ich Inior al 


ipany s, there is a continuing need ~=mation daily at TGT several months omputer systen 


I bein 


detailed compressor engine oper- Equipment operatin lata previously Electronic comp 


g information. Operating manage- obtained by 1od sampling, is 
7 


control of the performance and ind presented 


ntenance of more than 500 com- form by a 
sor units required accurate, daily computer team on ; outine basis 
orts in a torm that can he readily Monthly reports that were formerly 


1ated verified and balanced by comptometet 
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STATION 


Ort QUARTS 


TEMPERATURES 


TENNESSEE GAS TRANSMISSION CO. 


DAILY COMPRESSOR STATION SUMMARY 


NUMBE |__CYLINoER CRANKCASE = COMPRESSOR = IN DISCH OUT Sais UN 
1A 16 5| 83,135 7e' 220 6. 
24 12 5 8% 136 i 280 25 
MU 33 135 78 
YA 3 4. 6 98. 37 | 277. 3.3 
5A 5 33 87 
6A a 4 6 93, a7. 250. 5. 
TA 3 5 69 125 83 230 § 
BA + 69,125. 83 
9A 18 6 69 125 83 299 5.5 

104 20 6. 69.125. 83. 299. 5.4 

lla 69 125 83 

12a 69, 125. 83 


RATED OEVE HRS on 


189 a4 2a 


AVERAGE 


PRESSURES 

suc’ onscHh — 
500 65 5 
500 55 teh 
500 765 1.51 
625 760 1,21 
625 760 1,21 
625 760 1.2L 
625 915 1.45 
625 915 1.45 
625 915 1.45 
625 915 1 ks 
625 315 1.45 
625 915 1.5 


CALCULATES 
vOLUME 


38:88 
21,45 


42,012 
38,708 


82,257 
82,714 


ENGINE 
NUMBER 








OfVELOPED 


RATED 
861 
£3888 g6a 
1,000 
| 1,900 | 636 1 
1,600 
1,600 gil 
1,600 | 1,343 
1,600. 
1,600 1,490 
1,600.,1,498 
1,600 
1,600 


AUKILIARY ENGINE DATA 
RATEO Dive HRS or ENGINE RATED oLve RS on 
OPER 


«w ‘w OPER 


aDOEO NUMBER a a" 


20 lal 


Ort QUART Ss | AURILIARY STATION AVERAGE ani DISPATCHERS CALCULATED 
127 \25.945 | 148,788 6,200 94.67 335,449 att 
73,463 

203,679 


FIGURE 2- 


Early 


inalysis 


results with the computer 
TG] 


possible future benefits 


program at points to- 


ward many 
For example, it may be possible to 
determine: 
® Most efficient combination of en- 
rines to run ata given station 
® Optimum loading conditions for 


a group of stations on the line 


® Best time to renew major parts, 
such as crankshafts, from oper- 
ating hour data 


@® OMuantities of spare parts to be 


stocked in station warehouses 
® Most 


System 


practical location on the 


for large, expensive com- 


pressor spare 


| parts 


Setting Up the Program. Beior 


actual electronic com- 


starting the 
puter programming, representatives of 
[GT's Compressor department and 


ystems and data processing depart- 


ment made a joint study of station 
operating records and reports. An 

Electronic Computer Planning 
Group” was formed to carry out the 
study. First, a thorough survey was 


made of all compressor station reports 
compiled at field locations and in the 
main office 


Computers Cut Report Deadtime. 


During the study the group found 


56 


\ computed Daily Compressor Station Summary 
is completed for each station. Data compiled on this form covers 
the operation of each engine; comparisons may be made quickly 
between all engines listed on the form. Calculated volumes and 
developed horsepower were formerly calculated manually from 


77,202 


+ 





check of entries. 


some of the information being 


that 
submitted to the main office routinely 
all little 


value to anyone there. Such informa- 


from stations was of real 
tion as “starting air pressure main- 


tained in the station’ would not be 
useful in data processing or comput- 
ing. Many of the entries appearing on 
the Daily Compressor Report serve 

ly as a check-oft 


primarily lo save 
mailing weight and paper handling in 


list 
the main office, only that information 
useful as a permanent record was sub- 
mitted by the stations for data proc- 


essing. 


\s reports were being handled pre- 


viously it required several man-hours 
to average and total the daily com- 
pressol data tor stations having as 


many as 40 


engines. Additional time 
was often spent to make numbers bal- 
them on the Monthly 
The office 


Comptometer section verified data 


ance and ¢ nter 


Station Summary. main 
1 le ctl he hl 
and made corrections on the montnily 


report where necessary. 
One report that was somewhat dif- 


Monthly 


this in- 


ficult to calculate the 


Station 


was 
Efficiency Report; 
volved computation of the amount of 
gas compressed by each engine type 
from performance curves and divid- 
ine the total of all the gas computed 


for each engine by the gas compressed 


ADDED 


mOURS 


ok 
2u 


13 


ENGINE 
wuMeER 


uA 


“*. HOURS me 
20,664 3 
20, 1. 
. 

8,268 > 1 
1 
10,0212 
17,459 2 
va 7 2 
35,760 2 
35,952. 2 
2 

2 


RATEO 


AVERAGES PER LINE SERVIC 
caps 1) alee li TEMPERATURES | 
PRESS PRESS RATIO iT osc our am 
625 760 1.21 69 98 S87 79 
625/915 1,45. 69 1295 . gy 79. 
500 765 


by the 


furnished by the Gas Control dep 


ment. 


In making this calculation. one 





* Stall 


on, 


lhe 


1.51, 83 135 78 79 






latte 


on 


avOEOD 


Ee 


value 


individual engine performance curves. Compression ratio 
horsepower hours are computed values for each engine. Possible 
recording errors by operators will be detected during a « 


of the month was chosen for each 


tion 


the day with steady flow; 


became quite involved when thi 


Was ¢ 


‘neine 


switching 


poe ket changing as 


pressure variations. 


Another report that consumed a 
of time was the Engine Repai 


and 
a result 


An attempt was made to 


cak ulat 





unloa 


ol 


Down Time Report. In it app 


mately 


including miscellaneous ones wer 


tered to account for repair time, I 


) 


35 engine repair catego! 


personne] compiled a monthly re] 


from 


and 


under 


which 


this 


the 


system 


manultacturer, 


Ilh< 


was 


iin 


One 
that 


office 
studies of parts usage by engine 


study 


ol 


7 


I] 


presso! valve replacement; this 


developed through the compute 


tion into a report showing valve bri 


( 


age by valve types and materials 


How Computer Reports Are Pre- 


pared. From the Daily Compr 
Station Reports, source data is 


punched and fed into the comp 
fs 
master card data. In the finished 


along 


with 


a 


large 


volume 


ol 


port entries are shown for each en 
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horsepower hours, calculated tion for individu 


oil use, repairs and various 
Different types 
then be 


loading 


up from 


conditions. 


ng 


station forms 
In 


a ( OMpressol 


SOl 


pressor engines may 


reviewing t 


red according to then ol 


ons, compressing capability and opel 


isage of interest 


to 
the 


Daily Compressor Report, a ma- 


inauguration of 


re 


cCorl- 


computed performance curve 


yperating Curve was made for attention to the 
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URE 3—Information from Daily Compressor Station Sum- 
y is presented on a Monthly Compressor Station Summary; 
monthly report also shows year-to-date figures brought for- 
d. Data not included on other reports includes; peak day 


tober, 1958 @ PIPE LINE INDUSTRY 


that auxiliary engines operated and peak day according to dis- 
patcher’s throughout for highest amount of gas compressed dur- 
ing the month. 
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12-31-57 823 8A TRA-6 143-259E 2 NEW 5 10-02-19 R 3.5 
| 12-31-57 823 SA ‘TRA-S 14.8-259E ? NEW 6 10-02-19 z 5 
12-30-57 823. 8A TRA-8 143-2598 2 KEW H 10-02-19 R 5 
2-30-57 823 SA TRA-S 143-2598 2 NEW 10-02-19 R 5 
12-30-57 823 SA TRA-3 148-2598 2 NEW H 10-02-19 R 5 
12-30-57 823 SA TRA-S 148-2595 2 NEW 10-02-19 R Ay 
12* ° 












FIGURE 4—Maintenance and repair record sheets are processed 
monthly; data is then summarized on an Engine Repair Analysis 
Report. From these studies, comparisons may be made between 
repairs by engines, engine type, stations, categories, subcategories 


or engine manufacturer. In this way, it should be possible to 
determine such things as most servieeable spark plug for a given 
type of engine simply by comparing quantities used over length 
of time. 
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FI1GURE—5—Computed information on Engine Availability and 
Downtime Report is shown by station, To make a complete 
repair analysis for a particular engine part, percent load factor 


should be considered. From these reports it may be possible 
determine optimum load factor for the best service of such lar: ¢ 
parts as crankshafts, power cylinders and power pistons. 
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within sub-categories by engin ( 
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may be made between repairs b 
engines, engine types, stations, catego 
ries sub-« itegories ind engine manu- 
lacturers It snouid he possibl to de- 
termine the most serviceable spar} 
plug for a given type of engine simply 


by comparing quantities used for each 


manutacturer over a certain length of 


time. Engines using the most pistons 
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items as the quantity of rings used on 
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Part 2—Influence of Design Factors 









By Johnny Riddle 


\lhed Bearings Supply Company, Tulsa 
















IN THE INSTALLATION and mainte- ally hundreds of them —but bast 

nance of bearings on pipe line con- — types will be presented. Many princi- 

i struction machinery or station equip- ples ol pertormance are closely re- 
ment, certain ce sign ftactors and unit lated Lo all rolling bearings, both ball 
modifications should be considered and roller, so it follows that charac- 






carefully, Once these design features teristics of the parent type will be 








are understood, many ideas for bette: found in modified units too, to som«e 
maintenance will follow naturally extent 
Space will not permit the full dis For example, a basically rigid type 
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cussion of every modified or related bearing may not be subjected to more 







bearing design here—there are liter- than nominal misalignment, whethe 
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FIGURE 1—Cutaway drawing shows various parts of typical ball bearing with the 
proper nomenclature given to each. 
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Lengthen the Life of Antifriction Bearings 


Each type of bearing is designed to do a specific job in 


installation and maintenance to obtain top performance 





rotating machinery. Consider these design features during 


It is a sealed. shi lded. O1 open 
design. Similarly, a unit designed 
internal self alignment features 
not be safely subjected to more 
moderate thrust loads 

Rather obviously. those bea 
which use a rolling element for 
carrying are one of two designs 
or roller. Nomenclature of a ty] 
ball bearing is shown in Figure 1] 









FIVE BASIC BALL BEARINGS 





While ball 


offers the machinery builders a ch 


the bearing indu 
of literally hundreds of sizes, p 
tically all production centers ab 
five basic designs. As shown in Fi 


2. these are: (1) single row rad 


2) double row, 3) radial-th 
+) internal self-aligninge, and 
thrust. The other seven units sh¢ 


are merely modified types 


Now consider the basic ball ty 


and their intended service functi 


Single Row Radial. The most 
ular of all ball bearing deigns, it is s 
metrical in design and assembly, 
accommodates a wide range of | 
variations. Evolving from a com 
bore size, extra-light, light, med 
and heavy series are produced. Thi 
type shown is elsewhere known as 
deep groove design, and the t 
Conrad is also applied to it 
Similar to the deep groove rat 
but assembled with more balls for 
creased radial capacity, is the “‘n 
mum capacity” single row rae 
listed in the illustration as W ty 
Loading slots formed in the rings t 
to restrict thrust capacity (some a 
displacement of rings develops w! 


bearings operate under thrust loa 
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permissible speed range 1s 


SINGLE ROW RADIAL RADI!AL-THRUST 


se two units, particularly the Dra Se we mADIAL ~— RECOMMENDED FOR 
rroove radial, are available in ) | a sins | Meevy Thrws ne 
ous seal-shield-snap ring varia- = Thrust Loade~ Moderate—W T ‘Sed : eee 


Double Row Rigid. [his unit gener- 
ypears when heavy radial. thrust. 


DOUBLE ROW DUPLEX 


pe, RADIA RECOMMENDED FOR , 7 maniac RECOMMENDED FOR 
ro™N adial @ T . p . e 
4 


nbined machine loads are pres- A Hes 
If designed on radial principles, a oe a 
init is actually similar to two ZZ —_— 


row bearings, However. contact 


ire usually of diverging or con- 


GREASE-SHIELD EXTRA-LIGHT 


nature. The two ball assem- 


normally feature individual cages . a 


—— ny RECOMMENDED FOR 
Liners, ’ aiiienses Utesited 
s also available in shielded and ie ner 


ing variations, even occasionally 


RECOMMENDED FOR 


positive seals Lhe use! will ol . ——_—_—___—_—_—_— — 


identify this unit as a com- EXTERNAL SELF-ALIGNING INTERNAL SELF-ALIGNING 


yn bearing in many pump mount- RECOMMENDED FOR mac 
where it opposes a duplex set , : , ere RECOMMEEED FOR 





internal Self-Aligning. [his bear- 


| | 
recommended for light to mod- 





MECHANI-SEAL THRUST 


~_ RECOMMENDED FOR 1 { RECOMMENDED 


b T T - Efe ‘ coor R 
se bearings have two rows of oh jh, fon, EA , 


radial and light thrust loads 


vider series have increased thrust 


‘ » a 
which roll on the spherical sur- i 


® 





for slight angular shaft mis- PLYA.SEAL WIDE INNER RING 


of the outer ring. They compen- 





nment resulting from errors in = 
; RECOMMENDED FOR A RECOMMENDED FOR 
intine, shaft deflection under load. / \ Mas eal Ets . 
tion of the foundation, or other a — ‘ ‘ : RG ; 
hine irregularities ab ; : oo en 


When designed with a tapered bore. 











init is often fitted with an adapter FIGURE 2—These charts show types of bearings ordinarily installed on pipe line 
nbly for use on straight shafts rotating equipment. Consideration of their radial and thrust handling characteristics 

; . is important in getting good operation. Ability to take radial or thrust loads determines 

Many such modified units are used the recommended services for each type bearing. 


illow block assemblies 
cause of the inherent self-align- These arrangements have operating { mounted 
features designed into it, the in- characteristics as follows may nor 
il self-aligning bearing is not pro ,; ‘ or tace-to-lace provide s to the shalt 
d with seals or shields. However. rig all against radial or thrust 1 mounte 
manutactured in different series load less sensitive to misalign- 
ment than the DB or DT styles 
Redial-Thrust. Recommended for 2. DB, or back-to-bac} 
thrust combined with radial unit in DB position provides 


it must not be mounted wit! radial location, and allows 


s passing through the shallow rine ing assembly to float when thi a sive thrust loads 


ilder. All radial-thrust (angular design requirement bore (low sho 

tact bearings are designed with ), , or face-to-back pro, id will result 
inherent “slop” or internal loose- extrem thrust capacity in one direc Thrust | o1 

This must be removed by some tion ommended 


ciple of mounting. Locknuts, These units are widely used in it carries light to 
ngs, spacing members and similar pump appications parti ularly the at slow to moderate spe 
ces are employed for this purpose DB and DI watch for these opera- Designed for uni-di 

fen engaged in pump mainte- "Ve difficulues when they are im- only (two-direction beat 


ce will remember the use of this Properly reversed in the mounting second ball-cage assembly 


when two of them are used for @® If mounted DB instead of tional ring), tl aring’ s 


i 


iplex mounting. Three duplex ar- bearing may not take care of . through th alls is parall 


ements are common: alignment 
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FIGURE 3 


Partial cutaway of a ball bearing pillow block shows its design features. 


Related in principle to the single-row radial, load capacities for the various block designs 
are approximately the same as those for standard bearings of similar size and type. 


tv and minimult 
slmp.est 

vet It is adaptable to 
uintings requiring oTreatl thrust 
When 


tained, the 


eood alignment can 


bearine may 
herical or self-alien 


Unless 


ternally 


ate speeds 


Transmission Appliances, Ball 
Bearing. A variety of so-called powe! 


nits are available: of 


bearing pillow block 


snown l ire 


) 1S typical 


Thou iven 


numerous external 


modifications, the bearing itself 1s 


ictually related in principle to the 


single row radial with wide inne 


ng shown in Figure 2. Hence we 


see that load Capacities for the vari- 


Ous block aesigns are 


approximately 


the same as those associated 


with 


standard be and 


irings of similar size 
ty pt 

Wherever a 
sealed bearine 


blo« k 


of them 


small. compact and 
assembly is needed, the 
the answel All 


built-in 


pillow may be 


feature alionability. 


feature being achieved by form- 


the outside surface of the outel 


with a spherical contour (see Fig- 


] ] ] 
external self-aliening). or by 


the isc ol a In ial self-alignine 


basic bearing whi is combined with 


in adapter assembly 


Fon shaft 


lox auion, 
locking devi 


, . , 
screws, annulal eccentric collars 


with Set SCTeCWS adapter sleeves 


FIGURE 5—Cylindrical roller bearings 
are suited to high radial loads at either 
low or high speeds. They operate well un- 
der conditions requiring both capacity and 
rigidity in restricted space. Rollers are 
well guarded by advanced separator de- 
sign. Such bearings are not well adapted 
to thrust loads but are often selected where 
a thrust type is used in conjunction. 
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FIGURE 4—Tapered roller bearings are 
often recommended for radial thrust or 
angular loads. By changing dimensions or 
angles of the rolling elements, the bearing 
can be designed for a wide variety of 
services. When severe thrust loads are met 
designers may consider a steep-angle bear- 
ing; in this case only the angles of the unit 
assembly are changed. 


coupled with nut and washe! Rel 
appliances include flange and « 


ridge INnits, takeups, hanger boxe S 


FIGURE 6—Spherical roller bearings +1 
well suited for extremely heavy racia 
loads with substantial thrust handling a’)il- 
ity in either direction. Being inhere: 
self-aligning, angular misalignment 
tween shaft and housing is not detrimet 
during service. Balanced performanc: 
this unit is to a great extent influenced 
built-in radial clearances of the assem! 
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all employing essentially the FIGURE 7 Left Needk roller bearings 

lified | ee perform well under a wide range of speeds. 

lea in a modihed housin / Often called the thin-shell or drawn cup 

acturers offer diflerent r type, it consists of a drawn case hardened 

' shell surrounded by a full complement of 

transmission units. Thus het precision rollers. The outer shell forms the 

outside race and rollers operat directly 

on a shaft or on a finished interior race 

depending on space usable to the bearing 
assembly. 





rie aesigner se.ect 


+ 


nd capacity 





e 


‘aed 


Ss 





featul ol 











he bearing can 





FIGURE 8 Sclow For services wher 
a bearing must operate under radial load 
with cam or track action, the needle bear 
ing cam follower type may be selected. It 

mplete unit. Blocks are is designed for specific use as a cam or 
track roller with an integral stud permit- 

ting cantilever mounting. Its heavy outer 
race withstands heavy rolling and shock 
loads while giving high capacity anti 


ROLLER BEARING TYPES friction performance. Unit shown features 


built-in synthetic sealing elements 


ed and a new one installed 


substantially below the 


aRimN 
<< o 


sealed for lubricant retention 


exclusion 








Tapered Roller Bearing. Often rec- 
ended for radial. thrust or angu- 
ads, the tapered roller bearing 
accepted workhorse of industry. 
manufactured in a wide range 
signs and sizes, bringing to the 
ner the specific bearing needed 

changing the dimensions or angles 
he rolling elements, an almost end- 
ariety of bearings has been pro- 
|. Figure 4 1s of a conventional 
red roller design 

(his same unit ts produced with 
ntegral flange on the outer race 
p. The flange facilitates housing 
ine work facing an outside seat 
rht angles to the bore provides 
ng for the cup flange and gives 
lent location 

When very severe thrust loads are 

nt, the designer may want to 
ler one of the steep-angle bear- 
The fundamentals of tapered 


desion are maintained, only the - "3 


separabk Cet yr il as no det 


be integral DI ta > mm ormance 


ly } . , , 
iL1-rTOW bearings are ilso avall te rial and desigr . | ntentionalls ivallable tor usetu NV 


s of unit assembly are chanved 
\f 


iain in a variety of designs 7 


iodified when speci service prol Phis ur 

issembly, a double cup with sin- lems must. be lealt with. Obviousls 

mes, Is ‘signed to provid: such a be; 

er running when assem- thrust load 
thos 

lesirable r another « 


1) i Compan 
\] al 
I 


SOT 


Cylindrical Roller Bearing. || 


{ ‘ 
Or WHC! Fi iT PIS LVPICal 


Needle Roller Bearing. | 


pacity and 
ection 
Rollers ] 


ana 
ings 


erent 


niment 
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FIGURE 9—For severe axial loads with uni-direc- 
tion thrust and good alignment, machine designers 


often select a single-acting roller thrust 


bearing. 


One of the simplest thrust bearings produced, it is 
very practical when space is limited and loads are 


heavy. 


FIGURE 10 


Right) Heavy duty spherical roller 


bearing pillow blocks provide a capacity about the 
same as that of a similar unit mounted in the stand- 


ard housing. Four bolt construction, 


shown 


here, 


gives excellent resistance to all machine loads. Pis- 


ton ring seals retain 


taminants. 


lubricant and 


sists of a drawn, case-hardened shell. 
surrounding a full complement of pre- 


The shell 


race, operate di- 


cision rollers oute) forms 
Rollers 
rectly on the shaft or on a finished 
inner race, depending on how much 
to allocate 


shell 


scopt ol 


WwW ishes 
The 


broadened the 


space the designet 


to bearing assembly. thin 


units have 


needle bearing appli ation by elimi- 
nating the difficulties of handling and 
assembly previously associated with 
loose needle rollers, 


[he 


ot a 


unit shown in Figure 7 consists 


relatively heavier outer race as- 


} 


sembly, combined with the maximum 


number of rollers and an innet 


race, 


Properly designed needle bearing 


mountings represent the ultimate in 


radial capacity when size and 


SCC - 
tional depth are considered, 
Modified needle bearing designs in- 


clude assemblies with 


( enter-guides. 


various 


separator materials 


and de- 


signs, and some with build-in end 
seals. In the latter, lip type seals are 
normally used. For extremely severe 
loads, multi-row needle bearings may 
be obtained; many of them with the 


modified features listed above. 


Needle Bearing Cam Follower. 


When machine designs call for a bear- 


64 


exclude 


con- 


ing to operate under radial load with 
cam or track action, the designer may 
needle bearing 
This 


designed for specific use as a cam 01 


want to consider the 


cam follower, Figure 8. unit is 
track roller with an integral stud per- 
mitting cantilever mountin: 


The heavy outer race withstands 


heavy rolling and shock loads while 
giving high capacity anti-friction per- 


The 


synthetic 


formance. unit shown features 


built-in sealing elements. A 


variation of the cam follower design. 
in which a bearing inner ring replaces 


roller, It 


also is designed with an ex eptionally 


the stud, iS the cam yoke 


heavy y outel 


race for track 


Cam Ol! 
action. Yoke mountings are popula 


for this design. 


Roller Thrust Bearing. Under severe 
axial loads, when uni-direction thrust 
is involved and good alignment can 
be maintained, designers often use a 


single-actinge roller thrust bearing, of 


the general type shown in Figure 9. 


This is one of the simplest thrust 


bearings produced, yet it is very prac- 


tical when space is limited and loads 
are heavy. The same basi 
fitted 


bearing is 


with a self-aligning washe 
when poor alignment tends to charac- 


terize the mounting. 
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Transmission Appliances, Roller 
Bearing. Che 


roller bearing pillow block show1 


heavy-duty sphe: 
Figure 10 is typical of the num 
units available. Using a convent 
spherical roller bearing, the com; 
block provides a capacity about 
same as that of a similar unit mou 
in a standard housing, Here, four-! 
construction provides excellent r 
ance to all machine loads 

lubri 


Ta' 


Piston ring seals retain 
and exclude contaminants, It 
fitted with stabilizing rings for 


or ‘floating’ requirements, It may 
applied directly to the shaft, or it 

be obtained in tapered bore const 
tion which relies on an adapter ass 


bly for shaft location. 

Anothe1 popula bearing desig 
into block assemblies is the conc: 
rollers 


unit. It features concave 


ning between convex raceway 


form the basic roller design 


inner race is a segment of a 
sphere, and is free to move in any 
rection without altering the contac 
the rollers. This feature provides ct 
pensation for misalignment and 
sures normal bearing operation ut 
all conditions. 

Many 


similarly applied. 


tapered roller bearings 


—The End 
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A. Gavin 
iter Oul Company, lulsa 


NUMBER ol on-the-job in- 
is appalling. According to Na- 
| Safety Council statistics, more 
15.000 workers are killed and 
than 2 million are injured an- 

in accidents on-the-job. The 
ng and hardships caused by 
iccidents affect not only the per- 
nvolved, but their families as 
When a worker is injured on 
b, some loss in earning capacity 


results 


Vhen the accident rate goes up, 


the result of unfavorable ac- 

experience, the company’s 
im cost of compensation in- 
ce increases. Also, there is an in- 
t loss because the comp iny’s nor- 
yperations have been interrupted 
very dollar spent to pay the di- 
costs of accidents on the job, 
tics prepared by one of the na- 
largest insurance companies in- 


‘s there is an indirect loss of fou 


Better Morale. Effective accident 


ol measures promote good em- 
morale. It is only natural that 
are happie1 and want to work 
organization where the accident 
is low, injuries are few. and a 
1. effective accident control pro- 
is actively sponsored by man- 
ent. 

other point to consider is that a 
safety record is impressive to 


omers, employes, and _ stock- 


ers, 


njuries on-the-job do not just 
appen. An injury is the final 
nk in a chain of events. 
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Dont Bet Your Life 
on Unsafe Habits 


An insurance survey found that in 330 accidents 
where 30 injuries occurred only one was serious. But 
unsafe acts and conditions cut down your odds 



















ze An accident Is an unplanned event conditions, worries about sufi 


and is caused by an unsafe act money to pay bills or indebtedne 
unsafe condition or both. illness, domestic difficulties, inexper 
- - Injuries and accidents are the re- ence perhaps he has not been 
sult of unsafe acts or conditions the work long enough to acquire the 
Why do people sometimes act un- experience necessary to pertorm th 
safely and create unsafe conditions? job without becoming involved tin 
Several reasons have been suggested. accident Other conditions art pe 
such as: sonal habits, lack of sleep, too mucl 
1. Don’t Care—The worker may not night ile, and poor eating or healt! 
nahvits 


possess the propel interest 1n thi 


iob Such detec or imp culo! 
? ; ! not controllable by the supe: sor. but 
2. Dont Know—The worker may 
1 "yy , the ao ex to some adeocres mn many 
not possess the SKI1iil OI know-how. rl 
— . 1 if l¢ t ! i 
to perlorm the job salely om - 
Me. : Ser ci ¢ { rd pal I il I 
3. Not Able—The worker may hav: : 1s 
. ' , S§ Ca ad Dy oO! ( esu ( 
some physical or mental deficien 
a ae , yh cal o 1 ta | cap 
cy, limiting his ability to perforn 
injured perso! 
the work safely i a 
: ; : ( Ss ike 1 i I 
Physical o1 mental deficiencies may ’ i] 
. ‘ i 1 tl ct MOOV { 
be caused by some bac! rround o1 en- 
vironmental condition which normally Case Study. A field maintenans 
starts outside the job They include electrician’s child had faller Cl 
such factors, for example, as home and may require a surgical opera- 








“Out of every 30 injury-producing accidents, 29 re- 
quire first aid and only one is serious enough to result in 
lost time or hospitalization. It is possible, therefore, to tell 
how many injuries will occur in a given period of time in 
a given situation. 

But what does this mean to the man on the job? It 
means that when an accident is caused by an unsafe act 
or condition, Lady Luck is in his corner. As exposure to 
these unsafe acts or conditions continue, Lady Luck 
slowly begins to desert him. 

Eventually she turns away entirely, and the unsafe act 
or condition results in an injury producing accident.” 
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Common Unsafe Acts 


Operating Without Authority—Failure to Secure; 
Faiiure to Warn 

Operating without authority includes any unauthorized action 
such as jumping on or off a moving vehicle; operating some- 
one else’s equipment without permission; using tools or ma- 
chinery for which worker has not been trained, etc. 


Operating at an Unsafe Speed 

Running instead of walking; operating motor vehicles or ma- 
chinery at an unsafe speed; working too fast or too slow 
thereby endangering self and others; using shortcuts that are 
unsafe; throwing materials instead of carrying. 

Bypassing Safety Devices 

Removing safety devices; blocking, plugging or tying-off safety 
devices; disconnecting, misadjusting, or failing to secure safety 
devices; failing to inspect and repair safety devices and 
ignoring warning signs. 

Using Unsafe Equipment 

Using defective equipment, such as tools, machinery, or mate- 
rial that has become defective or unsafe; gripping objects 
insecurely, taking wrong hold of objects or using the wrong 
equipment or tools for a particular job. 


Unsafe Loading, Placing, Mixing or Combining 
Unsafe loading on a vehicle, platform, hoist, etc., loading 
too high or in such a manner as to create a top-heavy or 
unbalanced load; crowding or unsafe piling; lifting or carry- 
ing too heavy loads; parking, placing, stopping or leaving 
vehicles, elevators and other conveying apparatus in an 
unsafe position for loading and unloading; leaving oil, water 
or grease on working surfaces that are required to be clean 
and dry. 


Taking Unsafe Position or Posture 

Lifting or carrying loads improperly; walking or working on 
unguarded beams, girders, scaffolds or platforms; riding in 
an unsafe position on tractors, trucks or other vehicles; pass- 
ing other vehicles on grades and curves; standing in line of 
travel of moving objects; exposure to falling or sliding 
objects; not using proper methods of ascending or descend- 
ing; obstructing the free movement of others. 


Working on Moving or Dangerous Equipment 

Oiling, cleaning, or adjusting equipment while in motion; 
working on energized equipment without cutting-off electrical 
power; getting on or off vehicles while they are in motion; 
burning or welding on equipment, lines, tanks or vessels con- 
taining flammable products without first gas-freeing; cleaning 
and venting, caulking, packing, or hammering on equipment 
under pressure. 

Horseplay 

Teasing, abusing, or startling fellow-workers; playing prac- 
tical jokes, wrestling; quarreling, fighting, shouting, or mak- 
ing unnecessary noises or disturbances. 

Failure to Wear Protective Devices 

Failure to use personal protective items such as goggles, 
gloves, safety shoes, gas masks, safety helmets, respirators, 
face shields, aprons; failure to report defective safety ap- 


parel. Wearing of jewelry, unsafe clothing such as long 
sleeves, loose clothing. 
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tion 
work 


(background) ; 
worried 


and 


he report 
distraught 


sonal defect). He is assigned to « 
under some electrical apparatus + 


pair a short circuit. 


In his distraction he forgets t 


connect or open the circuit and 


out 


the control-switch 


(unsafe 


While he is working under the e 


ment, the recular operator, uni 


of his presence, closes the switc] 


ergizing the circuit 
trical current through the 


accident 


he man 


sending an 


repai 
suffers s 


burns and shock (injury). 


The problem is to stop the a 


of “injury” and “accident.” How 
we do that? 
ing the weakest link in the cha 
events that lead to the accident 
resultant injury. 


sy locating and re 


Accidents and injuries are re 


rather 


than ¢ 


"aUuses 


have no direct control. 


Ove! 


whicl 


3ackground, personal defects 


per. 


re- 


ct 


unsafe acts or conditions are cau 
One of these links should be remo 
Unfortunately, there is not mucl 


supervisor can do about 


rem 


background. An employe’s hom 


ditions, his domestic life and pers 


habits are not often subject 


contro] 


to oul 


"Ud 


The same is true of personal de- 


fects. They are not subject to outsid 
control: or 


trolled 


which leaves us with unsafe acts or 


only 


with gre 


at least they can be « 


at difficult 


conditions. This link must be rem 


if we 


events leading to accidents and 


juries. 


Supervisors 


can best 
Why? 


do 


Jecause he is 


Responsibility. 


this? 


the 


individ 


who deals directly with the worl 


and is the only one close enoug! 


the job to see unsafe acts and co! 


tions. So, as a representative of n 


agement and being closest to the 


he has the opportunity, authority 
responsibility to control them. 


Fortunately, 
condition 


does 


every 
not 


unsafe act 
complete 


chain of events that leads to or res 


in an injury-producing accident. ‘\ 


need not guess at the laws of cha 


controlling injuries. A representat 
of one of 


the 


large 


insurance cé 


panies actually studied and count 


thousands 


of 


Cases 


and 


found tl 


1 
| 


according to the law of averages, ¢ 
ono 
330 
sulted in injuries. 


of every 
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accidents 





October, 


only 30 


19 


Whe 


The super, 


hope to break the chain of 


} 
il 


*) 








t of the 30 injury-producing ac- 
cider ts, 29 required first-aid and only 
to result in 


as serious enouch 


time or require hospitaliza- 
By using this knowledge of the 

averages as applied to acci- 
it is possible to tell in advance 
<imately how many injuries will 
n a period of time in a given 


on. 


Ride With Lady Luck. What does 
this mean to the man on the job? 
that 
aused by an unsafe act or condition, 


It means when an accident is 

his corner. She is 
with 10-to-] 
against having any sort of an injury- 
300-to-] 


dds against his having an injury re- 


La Luck is in 


favoring him odds 


icing accident, with 
liring hospital treatment. 
However, as exposure to unsafe acts 


Luck 


will slowly begin to desert him. Even- 


r conditions continue, Lady 


tually she turns against him and the 


e act or condition results in an 


-producing accident 
Supervisors must recognize that ac- 
lent control is an important part 


nei operating responsibilities. 


The must see to it that workers 
av risks: and, make certain that 
insafe acts and conditions are elim- 


nated where ver possible 


Unsafe Acts. How can supervisors 


recognize an unsafe act when it oc- 
ul The list presented in the box 
sets forth the possible categories of 

in failure that can result in an 


accident. It is based on a study by 


the American Standards Association 
oat } . e: 
and has been used in many successful 


ent control programs. 


When an Unsafe Act Occurs. What 


should you do when 


you observe a 
worker performing an unsafe act? 
What is the first step? 

Stop the action. 
Investigate study the job). 
Check the employe’s work methods 


He may be performing an unsafe act 
becuse he knows no other way of 
‘ the job. 


Instruct. Once you have decided 
the operation can be done more 
¥, Instruct the worker in the cor- 
method. Tell him how to do it, 
nstrate it for him, and then let 
try it. If the man does the same 
¢ thing the next day, you should 
nue the instruction. “If the 
er hasn’t learned, the 
‘t taught.’ 


instructor 
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1]. Lack of Guards 


Common Unsafe Conditions 





Lack of; or improper guards in hazardous locations such as, 
platforms, catwalks, and scaffolds where no guard rails are 
provided; transformer banks that are not properly enclosed, 
elevated or fenced off; machines and other types of moving 
equipment where moving or dangerous points are not 
guarded; lack of shoring in excavation, trenches, construc- 


tion, etc. 


2. Inadequate Guards 


Partially guarded equipment. A worker seeing some sort of 
guard may feel safe and fail to take precautionary measures 
he normally would if there were no guards at all. 


3. Defects of Agencies 


Rough, slippery, sharp-edged; poorly designed; decayed, 
worn, frayed or cracked; buildings, machines or tools that 
are in disrepair or have been condemned. 


4. Unsafe Design or Construction 
Machinery, equipment, buildings or facilities that are struc- 
turally unsafe due to some error in original planning and 


construction. 


5. Hazardous Arrangement 


Poor housekeeping, which includes oily, dirty, cluttered floors 
and work areas; congestion of working spaces; inadequate 
aisle space, exits, etc.; inadequate drainage; overloading; 
unsafely stored or piled materials, tools, etc. 


6. Improper Illumination 


Glare; insufficient light; too much light; unsuitable arrange- 
ment producing shadows or contrasts; no light. 


7. Unsafe Ventilation 


Concentration of gaseous vapors, dust or fumes; insufficient 
air changes; impure air source; abnormal temperatures or 


humidity. 


8. Unsafe Dress or Apparel 
Lack of, unsuited or defective shoes; torn clothing, oil-stained 
or oil-saturated clothing, lack of goggles, safety hats, or face 
shields; no gloves or mittens, respirators, gas masks, or safety 
belts; and ill-fitting items of personal protective equipment, 


defective or not available. 


worker in the 


+t. Train the 


procedure. Check on him from time 


safe job 


to time to make certain he under- 
stands your instructions. Repeat in- 
structions, if necessary, until you are 
convinced he is trained and will not 


fall back into the old. unsafe method 


) Discipline should be invoked 

when workers decline to observe the 

safe practices established for the job 
Application of these principles 


should 


percent 


reduce accident exposure 4) 


and eliminate 50 percent of 
the injuries. 
It has 


safety specialists that workers reflect 


been stated generaiy by 


foremen toward 


the attitude of then 


When vou hear a fore 


complain that his men pay 


Sale practices 
man 
rules, he ma 
fact that 
his own attitude might be the 


service only to safety 
possibly be overlookin the 
caust 
His men may 


be violating safe pra 


tices because the Vy see hin doing it 
Many supervisors may think that 
teaching and enforcing safety princi- 


ples is not an essential part of their 


iobs. In cases where an organization 
shows a pool sartetyv record the re sp 
sibility mav be reflected in the att 


tude of the foremen and supervisors 


Unsafe Conditions. | hes 


the results of unsafe acts. Those listed 











set forth the types of unsafe condi- 
tions that may lead to on-the-job ac- 
cidents and injuries. 

Wheneve: supervisors detect ex- 
yOsures to unsafe conditions, the fol- 


lowing corrective measures should be 


Remove the hazard. If you see 
heavy box on the edge of the load- 
ine dock where it is likely to fall 
and injure someone, see that it is re- 
moved and put in its proper place. 

2. Guard. A point of danger like 
an exposed flywheel, driveshaft, ex- 
posed gears on a pumping unit o1 
machine cannot be removed. The 
hazard should be covered or shielded 


by a substantial screen or enclosures. 


. Warn. If guarding is not prac- 
tical, warn of the unsafe condition. 
Install danger signs o1 place a man 
there to serve as watchman in the 
danger area 

In many instances the supervisol 
needs help as the correction is out 
of his hands. What should be done? 


4 


t. Recommend. When the supervi- 
sOr cannot remove or guard an un- 
safe condition, he should notify the 
proper authority about it. He should 
inform his own superior, other super- 
isors concerned, the safety depart- 
ment or maintenance engineer. When 
prest ntine re port, make specific rec- 
ommendations as to how the unsaf« 
conditions can be eliminated. 

» Be sure to follow-up. The fol- 
low-up step, otten neglected is the 
step that will get action, After a rea- 





the 
Author 





i. A. Gavin, divisional safety su- 
pervisor, Tidewater Oil Co., Central 
division, Tulsa, has been with the oil 
industry for over 20 years, and with 
Tidewater over 12 years. His experi- 
ence includes accident and fire con- 
trol in refining, production, drilling, 
exploration, pipe line and marketing 
operations, He has specialized in 
casualty and compensation claims 
adjusting, and entered the accident 
prevention field after seeing the ef- 
fects of accidents to working men 


and their families 
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sonable period of time, investigate to 
determine whether or not the unsafe 
condition has been corrected, If it has 
not, check with the person or persons 
to whom the recommendations were 
made. 


When An Accident Occurs. In spite 
of every precaution you take, the 
time will come when an accident does 
occur. In a case like this rapid action 
is sometimes vital, therefore, there 
should be no time lost in wondering 
what to do, or how to do it. An alert 
supervisor will see that the following 
information is posted in as conspic- 
uous a spot as possible in order to be 
readily available to everyone. 


1. Whom to call when an accident o1 
injury takes place. 


~ 


2. Location of emergency equipment. 


.How to get in touch with the fire 
department, police, emergency 
crews of the local gas, electric, wa- 
ter, telephone and other utilities 
affected or concerned. 


t. The telephone numbers of company 
doctors, hospitals and ambulance 
service available. 


It goes without saving that the su- 
pervisor sees that all injuries, even 
minor cuts and bruises, receive im- 
mediate first-aid treatment. 


Investigate Thoroughly. Once an 
accident occurs, and the immediate 
action necessitated by the emergency 
has been taken, it is the supervisor’s 
responsibility to conduct an investi- 
vation to determine the cause so that 
a recurrence can be avoided. 


Accident control measures are best 
served by thorough and factual in- 
vestigations. The supervisor should 
realize the importance of such investi- 
gations and the promptness thereof. 
These reports are a record of experi- 
ence and will point out which acci- 
dent control efforts should be taken. 
Records are valuable as indicators or 
trends, and must reflect the true ac- 
cident experience in order to serve 
their designed purpose. 

Remember, unsafe acts and condi- 
tions can do nothing but lead to a 
high accident rate. The alert super- 
visor will always be looking for such 
conditions so he can eliminate them. 


—The End 


Pipe Stress Offshore 





Continued from Pa 
left. The area of the moment di 
is considerably less than zero so 
these forces. the pipe would be s!] 
downhill. Calculating (O 
circular aré pipe level at O 
1,627.6 feet. 
Using Equations 20 and 21 fi 
whole beam we get 
2EI \ 
M, ) M () © | 
L 
ZEI 
M O=M O+oO ( 


Loading can be adjusted so 
equations are true. The moments be- 
tween Supports then can be cal u 


to determine maximum values 


Experience During Construction. 
The stiffening effect of the con 
coating would tend to reduce stresses 
in the pipe, however, the amou 
reduction was considered to be 
ligible. Factors which tend to 
stresses worse include: 

® Wave and current forces 

@ Possible adhesion of silt or 

life to pipe. 

@ ‘Tension or compression in 

® Buovant force is not contin 

® ‘Tolerances on pipe and coat 
Since they will balance out excep 
rough weather. these factors 
ignored in the calculations. 

After construction had _ start 
was discovered that loading c¢ 
tions on the barge and differenc: 
coating thickness produced a she 
radii than those calculated for 
pipe. This was cracking the con 
coating and in some cases, excees 
the safe stress in the steel. At thi 
of 1957 construction, the rad 
curvature were increased to the 


low ing: 


ae” 2 343’ 
(y’” 1.786’ 
16” 1.385’ 
iz 1,124’ 


Laboratory tests and field chi 
indicate that this analysis and det 
tion is satisfactory to predict stre 


for any laying condition 
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WHAT'S HAPPENING 





New Company Formed to 
Build Gas System in Texas 
( tal Gas Pipe Line Company 
en formed to construct a 370- 
is gathering system in Central 
to deliver gas to Austin. 
itracts for the system have been 
to N. A. Saigh Co., Inc 

ruction is scheduled to begin 
this month 

system will take gas from 120 
in Hamilton, Eastland, Erath, 
ns, Palo Pinto, Parker, Cole- 
Brown and Comanche counties 
vill provide gas to Austin for 
c-powel eeneration. 

$9 million project will consist 
14-inch 


line, and 250 miles of 2- to 


0 miles of 1234- and 


ch gathering lines. Although ca- 
of the system will be 135 MMcf 
Capital is scheduled to supply 
9 to 40 MMef to Austin start- 
January. 


pital will purchase its gas trom 
lex Gas Company, an affiliated 


any 
Otlicers of the two companies are 
me. John G, Pundt is president. 
eques T. du Pont, B. J. Wynne. 
s P. Roszel and E. D 


ice presidents, and Curtis B 


LT homas 


S secretary-treasurel 


United Gas Awards 
O. R. Burden Contract 
ited Gas Pipe Line Company 
contract to O. R 


ruction Corporation for con- 


Burden 


ion of a 30-mile, 30-inch gas 


ne across Lake Pontchartrain. 


lake crossing is part ol United 
Gas 203-mile, 30-inch project to loop 
ie between New Orleans and 


M e, Ala. 

ntracts will be let soon on the 
ning portion of the $33.7 mil- 
program. The first phase of the 
line will extend 78 mules from 
Orleans to Hancock County. 

8 miles from Hancock to Har- 
County, Miss. The second phase 
ie line includes 86 miles along 


sutheast Louisiana-Mobile line. 
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IN PIPE LINE CONSTRUCTION 


By Donald G. DePugh, Pirr Line Invi 


ie. a ae at : s mF ht 


Pipe Line Technology School 


Pipe line participants in the fifth bi-annual pipe line technology school are shown 
just after opening classroom ceremonies at Lee College in Baytown, Texas. The school, 
which runs from September 15-October 24, is operated by The University of Texas 
Petroleum Extension Service under sponsorship of API's Committee on Personnel 
Training, Division of Transportation. Curriculum is composed of lectures, discussions, 
panels and field trips prepared particularly for the course by pipe line specialists. Sev- 


eral attending the school are from foreign countries. 
front row include Ken Cooley, Shell Pipe Line; 


lop coordinators seated in the 
Russell Brannon, Humble Pipe Line; 


Morgan Martin, Gulf Refining; Jim Conway, Petroleum Extension Service, and Dean 
James R. D. Eddy, The University of Texas Division of Extension. 


Coastal Transmission Company Awards 
Contract For Main Line Construction 


Coastal 


has awarded a 


Transmission Corporation 
to Okla- 


to build 


contract 
homa Contracting Company 
approximately 127 miles of 24-incl 
and 150 miles of 26-inch main lines 
as a part of the Texas to Florida gas 
line. 


27 miles in Loui- 


Burden will lay | 
siana and 150 miles in Texas with 
work starting this month. Coastal and 
Houston Texas Gas & Oil Corpora- 
tion are building the 1,500-mile line 
which extends from McAllen. Texas. 
to Miami, Fla. Coastal will construct 
974 miles from McAllen to Baton 
Rouge and Houston Texas Oil & Gas 
is building th 
Miami. 


In addition to its main line. Coastal 


926-mile section to 


will lay 414 miles of laterals and in- 
Con- 


tracts have been awarded for con- 


stall four compresso1 stations 


struction of the stations and part of 
the laterals. Gasoline Plant Construc- 
tion Corporation will build stations 


al Robstow! 
City, 
lexas. 6.000 
La.. 8.000 hp 

Altgelt Const: 
In has starte 
section of a 6-inch gathering line 
from East Corpus Christi Bay field 
in southwes lexas A four-mile sec- 
tion of 8-inch pipe in Hidalgo Count 


ted ' 
Ca tas vCal 


Was complet 
Houston Texas Gas & Oil last vear 
awarded contracts to Midwestern 
Constructors and Walco Engineerin 
and Construction Company for con- 
struction of 700 miles of 24-inch main 
line from Baton Rouge to Kissimmee, 
Fla., and compressor stations in Santa 
Rosa, Liberty and Bradford counties 
Fla.. and George County Miss Har- 
bert Construction Corporation will 
avy 240 miles from Kissimmes 
Miami and 600 miles of laterals a1 


distribution lines 






































































































































































































































































































































































































Construction Begins On 643 Miles 


Of Transco's 1958 Expansion Project 


Construction got under way early 
ist month on Transcontinental Gas 
Pipe Line Corporation’s $167 million 
k<pansion project. Contracts have 
been let on a mayor portion ol the 
yroposal nd construction 1s ex- 
poere ted to he completed by Decembet 
o enable Transco to deliver addi- 
ional was to its northern markets be- 
ere January 

Contracts have been awarded on 
30 miles of 30- and 36-inch main line 
oops between Texas and New York, 
150 miles of gathering and lateral lines 
n south Louisiana, and 193 mules of 
24- and 50-inch Leidy laterals in Penn- 
syivania and New Jersey 

Bechtel Corporation received the 
irgest main line loop portion with 
¢ miles of 56-inch In five. states 
Bechtel 1s laving 21 miles in Geergia. 
21 miles in Alabama, 28 miles in 
South Carolina, 31 miles in Pennsy]- 
ania, 25 miles in New Jersey and 8 
niles of 30-inch in Pennsylvania 

J. P. Neill has under way 27 miles, 
16-inch, and 11 miles, 30-inch in 
North Carolina, and 36 miles of 36- 
nch in Vireinia. Sharman, Allen, 
Gay & Taylor has contract for 122 
niles of 36-inch in Texas, Louisiana 


ind Mississippi 
The Leidy lateral section Consists 


t 164+ miles of 24-inch and 29 miles 


of 30-inch. Pamama Williams is con- 
structing 98 miles of 24-inch and 29 
miles of 30-inch and Sharman, Allen 
Gav & Tavlor is building the remain- 
ing 66 miles of 24-inch 

H. C. Price Construction Com- 
pany is working on 65 miles of 24- 
inch gathering lines in south Loui- 
siana and Sharman, Allen, Gay & 
Taylor is laying two 20-inch lines 
crossing the Mississipp1 River near 
Donaldsonville. 

A part of Transco’s 150 miles of 
offshore work will be laid by Brown 
& Root, Inc. this year. Brown & 
Root’s contract calls for comstruction 
of 18 miles of 16-inch in Vermilion 
Block, and 24 mules, 16-inch, inland 
work at south Vermilion 

Hallmac Construction Company is 
building 20 miles, 12-inch, and 23 
miles, 20-inch, laterals in South Loui- 
slana 

Transco plans to let more contracts 
soon for its 1958 construction pro- 
gram. ihe entire project, calling for 
556 miles of main line loops, over 500 
miles of laterals and eathering lines. 
and 38.500 compresso1 horsepower 
including three new stations, will not 
be completed until 1959 

Completion of the 1958 facilities 
will increase Transco’s delivery Ca- 
) 


pacity to | billion cubic feet of gas 


daily 













































































Transco Plans Fourth Story Addition 


Transcontinental Gas Pipe Line Corporation will begin work soon on a fourth story 
addition to its home office building in Houston. In contrast with the windowless three 
story structure, the front side of Transco’s fourth floor will be glass. Cost of the 25,000 
square-foot addition is estimated at $500,000. Manhattan Construction Company is 
the general contractor; Zimmerman and Bible are the architects and engineers. 
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Permian Plans 72-Mile 
Construction Project 


Permian Basin Pipeline Con 


proposes to construct about H | 
of 16-inch lateral supply line 
miles of various diameter field 
and nine meter stations to take 
ural gas from Emperor field, W 
County, Texas. 


Permian has filed an appli 
with the Federal Power Comm 
fer approval of the $3.7 million 
Permian will purchase gas from 
water Oil Company, Sun Oil ¢ 
pany and Phillips Petroleum ( 
pany. The FPC has authorized Tid 
water to sell to Permian. Sun ane 
Phillips are awaiting FPC appro 


" 


65-Mile Expansion Program 
Planned by Union Gas Co. 


Union Gas Company ef Canada 
Limited has announced plans for con 
struction of 65 miles ef main line ex 
tensions, and laterals. 

The main line additions include a 
t5-mile, 8-inch segment between 
Stratford and Goderich, Ontario and 
10 miles of 8-inch extending to An 
hertburg. A 10-mile, 12-inch replac 
ment line will be laid for a 


feeder between Galt and Branttort 


New York State Natural 
Receives FPC Approval 

New York State Natural Gas Con 
pany has been given temporary 


thorization by Federal Power Com- 


mission for construction of a 30-nr 
12-inch gas line 

Che line will extend from the « 
pany’s present transmission line 
Silver Springs to [roquois Gas ( 
poration’s Porterville compressor 
tion near East Elma. New Yor! 

Cost of the line and two met 


stations 1s estimated at $1.6 mill 


Manufacturers Project 
Authorized by FPC 

he Federal Power Commis 
has authorized Manufacturers | 
na Heat Company to construe 
miles of 20-inch gas pipe line at 
regulating station in Greene, A 
and York counties, Penn. 

lhe additional facilities, est 
to cost $35 million, will be use 


mect 


increased requirements 
tomers in New York and Pem 


vania 
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CLEVELANDS 


dig more trench 
more dependably 
year after year after year 








THE CLEVELAND 92—for field, lease, water lines, digs 
to 20” wide, to 5’ deep. 





THE CLEVELAND 110—for all types of smaller lines, digs THE CLEVELAND 140—the leader in its field for 20 years, 
to 24” wide, to 512’ deep. digs to 30” wide, for pipe up to 22” diameter. 





fe i. f oe i : “ 
1E CLEVELAND 240-—fits pipeline jobs of all kinds, digs THE CLEVELAND 320—the ultimate for pipeline trench, 
‘to 36” wide, to 6’3” deep. digs 22” to 52” wide, to 712’ deep, digs for 36” pipe. 


PROVED on thousands of miles of pipeline work 
of all kinds throughout the world 
the CLEVELAND TRENCHER co. 


77S J seasamaaad 20100 St. Clair Avenue . Cleveland 17, Ohio 
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PROPOSED PIPE LINE CONSTRUCTION 





Here in convenient 
summary form is 
Pipe Line Industry's 
listing of company, 
line size, length, 
service, location 

and project status. 


U.S. 


Capital Gas Pipe Line Company, Dallas, 


theru take was tron 

| t Kast Erath Stephens 

r ¥ Parker Cole ! Brow 

( re counties ( deliver t 

\ lex $9 million. contracts le 
N. A. Sa ( Inc 


Pipeline Company, 52 
gas, from Natural Gas’ 
line at Joliet to Chicago, $13 
FPC 


— 


thicago District 
miles, 30-36 inch 
proposed 


million, before 


‘oastal States Gas Producing Co., Corpus 
Christi, Texas, 45-mile, gas gathering 
system in Bee County, Texas to connect 

1 

n pipe line, $1 


~ 


with Texas Eastern’s mal 

million, planned 

. 14 and 18-inch main line 
heri system. McAllen to | 

i . ‘Fex.. are and Lopena to | 

Mo e County, $1 million, 


89 mules 


pl inned 


-_ 


joastal Transmission Corp., Houston, 574 
miles, 22-24 inch, gas, from McAllen, 
Texas to Baton Rouge, La. connection 
of Houston lex is Gas an 1O ] plus +14 

les of laterals. $55 million, contracts 

Gasoline 


et on compressor stations to 
Plar ( nstruction Corp. Contract let 
> miles Oklahon Contracting 
Cx ) 
Colorado Interstate Gas Co., Colorado 
sprir B 140 n ile Ss ras, Main, Salt Lake 
vit te Rock Springs, Wyo planned 


= 


onn-Mass Pipe Line, Inc., Orange, Conn 
miles, 8 inch, products, from Bostor 

to Springfield, Mass., 

133 miles, 16-inch, products, from Lin- 

en, N. J. to Hartford, Conn., 


( onsidered 
con- 


62.2 miles, 8-inch, products, from New 
Haven, Conn. to Springfield, Mass., 
j 


} 


considered 
38 miles, 6-inch, products, from 
Waltham, Mass. to Fitchburg, Mass., 

considered 
Consumers Power Co., 45 miles, gas, mau 


1 


line trom Woodbury station to Lain: S- 
irg Junction, Mich., 
126-miles, 26-inch, gas, main, Michi- 


ran-Indiana border to Plymouth, Mich. 


planne d 


planned 


Deep Rock Gas Co., Oklahoma City, 120 
miles, 6-inch, LPG, from Tioga, N. D., 


to Canadian border, planned. 


El Paso Natural Gas Company, El Paso, 

216 miles, 26 to 34-inch main line, 533 
6-20-inch laterals, gas, 86,750 
compressor hp; 126 miles, 30-inch main 
line, 266 mules, 28,920 


miles, 


late rals, gas, 


72 


compressor hp in new and existing 


stations in Arizona, New Mexico and 
contracts let or 819 miles to 
4 H Fulton NX Clo.. McVean & 
3 Western Pipe Li In 
vastern Pipeline Contractors, a “ne 
neers Limited Pipeline Cx 

$00 miles, 34-inch. Salt Lake City, 


Utah 


irlow, Inc ne, 


na 


I 


to California borde: plannec 


Emerald Pipe Line Corp., 195 miles, 6 
nch, products, from Tucumeari. N. M., 
t Albuquerque. N M planned 

Equitable Gas Company, Pittsburgh, Penn., 
11.7 miles of storage pipe line and othe1 
facilities, $?.091.430 authorized 

Everglades Pipe Line Company, Miami, 
Fla > miles, 10-inch, products, Port 
Everglades to Miami International Atr- 
port. $2.5 million, plannec¢ 


Gillette Pipeline Co., Cheyenne, Wyo., 103 
miles, crude, from Dead Horse Creek 
field to Casper, Wyo., planned 


Great Northern Railway, St. Paul, 400- 
600 miles, 12-20 inch, crude, from 
Williston Basin to St. Paul-Minneapolis 
nd Duluth Superior ireas, considered 
Gulf Interstate Gas Co., Houston, 12.8 
miles, 6 and 20 inch, gas, loop line in 
Louisiana, $730.000. authorized 


Gulf Pacific Pipe Line Company, 1,600 
miles, 30-inch, gas, Louisiana to Cali 
fornia border, considered 


Gulf Resources, New York. 125 miles, gas, 
gathering system, from 
Zapata County to a point in La Salle 


County, Texas, planned 
Harry Bass & Sons, Inc., Dallas, gas 
ithering lines, Pembina field, Alberta, 
$17 million, approved 


Humble Oil & Refining Co., 250 miles, 
’6 or 350 inch, gas and 116 miles, main 
rathering systen varying sizes, trom 

southwest Texas to Houston, plus VAS 

plant near Cor 


$75 million, planned 


processing and cycling 
pus Christi, 


Interstate Oil Pipe Line Co., Shreveport, 


La 5-miles, 6 and §8-inch, crude 


srookhaven to Gwinville, Miss., planned 


Iron Ranges Natural Gas Co., 115 miles, 
gas, from Itasca and St. Louis counties 
along route of Mesabi range from Grand 
Rapids to Aurora, Minn., $5 million, 
before FPC. 


Jayhawk Pipeline Co., 140 miles, 6-inch 
crude, from Meade County to Haskell 
ind Morton counties, $2 


million, con 


Katv and New York Central Railroads, 
2500-mile, 10-12 inch, LPG, from Hous- 
ton, Texas, to New York, considered 


Kerr-McGee Oil Industries, Inc., 24 miles, 
4 inch, gas, to connect wells with its 
Breton Sound production island off the 
Louisiana coast, authorized. 


Magna Pipeline Co,, 40 miles, gas, under- 
water line from Anacortes, Wash., to 
Victoria, B. C., $6 million, planned. 


Manufacturers Light and Heat Co., Pitts- 
burgh, Penn., 21-miles, gas facilities in 


Pennsyls 
lion autl 


id York 


Michigan 


allla nd West 
iorized 


les O-inch, in 


(;as Storage 


unties, Penn 


Co., | 
































Mich., gas, facilities in central \ ¢} 
gan, $2 million, authorized. 

Michigan Wisconsin Pipe Line Co 

lf les nck : 
onnect 1 R pp I 
field, Oklahoma, mtracts let t 
Construction ( 

Lo , ' | 
Wisconsi ract to G, | | 
Stru i ( 

0.5 miles, 24-inch, main line 
Michigan, before FPC 

Midwestern Gas Transmission Co., 
ton, 2067 miles t-inch, ga 
En on, Manitoba to Portland 
S11 llion before FP( 

Mookl Chemical & Gas Corp., Tulsa an 
Missouri Transmission Corp., Sp ins 
field, Mo., 425 miles, 16-inch, gas 
Oklahoma City area to St. Li 
fore FPC 

New York State Natural Gas Co., 
yurgch \ rile S, O-inch 
Silver Sprir to East Elma 
Sl 6 1] morary | P¢ 

North Carolina Natural Gas Corp., 63( 
niles +6 inch, from ransco’s 
near Mooresville cross to southe 
North ( roli SOU lhiot 
le ! le to ¢ N | 
( Ol 1 

Northern Illinois Gas Company, 

t-inct ras, main line, East D 
to Des Plaines. Ill, planned 
Northern Natural Gas Co., Omaha, 167 


miles, 20 


Minn 


inch, gas, from 


to Duluth, Minn., and Superior 


Farmir 


Wis., $12 million, before FPC. 
42 miles, 10 inch, gas, from Roch«s 
Minn. to Winona and Goodview, Minn 


$963.01 


365 1 


Iowa, S 


)0, before FPC. 


niles, gas, new f: 


D., Neb., Wis 


of branch line and 
$65.7 million, authorization for a 


Gas facilities in 


icilities in M 
, plus 1090 
station lac 


Texas, Oklahoma 


Kansas, $6 million, before FPC. 


+54 


miles, main 


tensions, 6-30-inch, mz 


Cloud, 
also 1, 


Minn., 
$90 miles of br 


line loo iS an 
I 


iin line fro 


to Grand Forks, N. | 


ant h line $, 


inch, and station additions totaling 
000 horsepower, $86 million, plar 


27.6 
miles I 
9.3. ml 
Texas, 


miles, 30-inch, 
iorth of Beaver 
les north of § 
$3 million 


gas, loop 
station in ¢ 


unray stati 


authorized 


Northern Utilities Co., 35 miles, 16 
gas, in Fremont Natrona County, \ 
area; 8 miles, 12 inch 


6 mile 


s, 8 inch, from 


, around Ca 
Sand Draw 


field to Beaver Creek field; 12 mil 
inch, from Beaver Creek field to the 
tem servicing the Riverton-Lander 
planned. 


Ohio Fuel Gas Co., 51 


lines, 
Fairfie 
kingun 
Ohio, 
Nati 


in Belmont, C: 
d, Logan, Lora 
. Stark and 
$2.2 million, 


iral ras storage 
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miles, gas 
irroll, Cuyal 
in, Marion, 
Wayne cour 


authorized 


field in Me 


ter 


er 
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Plantation Pipe Line Company, 


White 


er 


Gas & Electric Co., rile 
ror Albert Canada t 
Calif... $38 hic pl ( 


Lighting Gas Supply 
} 
t-inct s. main line 


\riz. to Newberry, Calif., planned 


Pipeline Corp., Salt 


Northwest 
tv. 235 miles gas. gathering lines 


] in Basin, Gar . Piceance 
1 Big Pine Fields, $13.5 mil 
I d 
{ sales laterals Wasl 


vania Gas Co., Warren, Penn.. 38 
8 and 10 inch, gas, in Erie and 
-n Counties, Penn., and Chautau- 


County, N. Y., $2.6 million, au- 
] 


1 Basin Pipeline Company, Om: 
‘ | ‘ 


b-incl bat al, " 1 1 les 
ter f . I I e! 
tak from Emperor fiel 
( Tex S hae 
F PC 
N. C., 78 


nt Gas Co., Hickory, 

2-8 inch, from connection 
Transcontinental Gas Pipe Line to 
North Carolina, $2.6 


gas 


ustomers 1n 


authorized 


Natural Gas Co., Amarill 


s, 10-inch 1 n. Pampa, Texa 

or n Randall ( Tex 
small diamete ther 
tions. $45 1] 


s Petroleum Co., 25 miles, 6 to 20 
is, South Eunice, New Mexico 
planned 
miles, 4 to 20-inch, gas, Gaines 
Texas, planned 
line, from 


ile, 6-inch, products 
pump stations to 


planned 


Bremen 


planne d 


products between 


$1 million 


and 


Pipe Line Company, Casper, Wyo 
compre hp t Herndon, 
ZUUU ip it Scran- 

d compressor hp 

Wyo.; additional 2,000 hp 

ition, Rocks County, Kans 

idditional hp at Elk Basin, Kirby 
Lost Cabin stations, 
W Vo 1 


, planned 


SSOr 
compressor | 
Kans., and 2,000 
Grange, 


t 
on st 


Creek, and 


of (¢ 


aspel 


ipe Line Corp., Houston, 100 miles, 

nch ( i Southwest Pass to 

Refinery near New Orleans, $10 
contract Houston Cor 


Ci on 6 I 
miles, 8-inch, c1 ide, main ind 
if s, crude gathering, (¢ olorado ( ity 


Csarza County ol 
plar ned 


2 
sorden 


to 


rm Kansas Pipe Line Co., Inc., Ar- 
is City, Kansas, 200 miles, 6-10 
crude, southwestern Kansas to 
nsas City, Kansas, planned 


rn Natural Gas Company, Birmin 


ve 

g 
16 miles, 24 and 26 inch: 215 
various diameter supply lines 


additional compressor horsepower 
Castk 1 Toca Stations: 

20-inch loops bbU hp Franklin- 
Station, leasuring 
million contracts let to 
Western Pipe L 


Q 
am o 


and 23 n stations 


Willian 
Inc, ind 


ners, ne, 


, 1958 @ 
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between Gwinvill 

(;a 5 le | \ 

lanta-Macon | ) t 

inch, loops le i ! | 
14/ a tior t (, I 
ore Ala d Wre (; t 





lint nd 
ie Lateral line of G I] 
west to Cranfi 8 p adde 
t Franklint ( t Patter 
( Brookt SOH5 | 
ts let to R ( tructr ( 
m. « Pi H ( t t 


Tennessee Gas Transmission Co. 
264+ miles loop line n Ten 


West \ reir ! P 


Ex ' th t 
Compressor st Mf 
Feanemes. New ¥ p 
dditions in Tenn Kentucky, Oh 


1 Pennsylvania, $129 million, 


tempo 


rary FPC Exam thorizatior 
miles, 16-inch mil nck 
s Louisiana c¢ t, Ver llior Bloc} 
#) ne 6 2.9 | or | Pt 
Texas Eastern-Penn-Jersey Transmission 


Corp., Shreveport, La., 65 miles, gas 


from Delmont, Penr t Lambert f 
N. J]., before FP 
24,000 compres r hp additions to 
existing stations, $4.4 million, temporary 
FPC iuthorizatior 
norsern 4 t ID in t 
Pp ) y? f 
ny tat Pe | vit 
total yacit f ¢ } Ss 
| r } t ee 
Texas Eastern Transmission Corp., Shreve 
port, La., 267 miles, 14-30 inch. gas, 


Louisiana, Mississippi, Pennsylvania and 
New Jersey, $50 million FPC 


before 


96.5 miles, 30-inch, gas, between 
Kosciusko Miss . ind Uniontown, P¢ 
94 iles of supply laterals: a 10,250 hy 
compressor station, and 35,56 hp t 


existing compressor stat $ 
lior iutnor ed 

80 addit horsepow 
Stir s ons new ny 
pressor station, in Louisiana. Miss ) 
Pennsylvania, Ohio, Kent 1 Ter 
nessee, thorized 


Eastern 
and Wilcox 
Inc., gas, 
lion, authorized 


Texas [Transmission Corporation 
[rend Gathering System, 


compressor stations, $4 mil- 


Texas Gas Gathering Corp., Shreveport, 
36.6 miles. gas 
Re dney Fi . iT 
and from North nd 
Ridge, Lake 


St John I ld in Tensas 
and Concordia par shes. I $855.41 
petlore } P( 

Texas Gas Transmission ( 


orporation, 
O-inch 19 


Ky., 9 


miles, 26-inch, 


les 


ind 15 3 | S SI 


Owensboro 
ill d 


imeter loop portions ol ster Lov 
isiana, Arkansas, Mississippi, Kentucky 
Indiana ind Illinois iddit onal hors 


t Pineville, La., Kenton, Tenn 


powel i 


Calvert City, Ky Slaugchters Ky 
Dillsboro, Ind and Petersbut Ind 
totaling 9,040 hp. $20 million. before 


FPC 


Texas Illinois Gas Pipeline Company, Ch 


cago 16.000 additional hp stations 


H 


Transcontinental 


Trans-Utah Pipeline 


( 


Gas Pipe Line 


( 


Transwestern Pipeline ( onipany, H 


Prunkline 


Underground 


Upper D 
LPG. fr 
“ 

‘ 

95 mil 
Chunk, 
la ned 


United Gas Pipe Line Co., 


West 7] 


(sas Company 


Storage 
arby 


Penn.. 
on Mounds\v 
N_ 1... $9 
es, 0-6 inch, | 
Penn., and t 


International 





Alaska- Yukon 
Ltd., Edmonton. 


icts, 


Bituminous Oil Pipeline Co., Calg: 
Ath 


niles 


plant 


Ltd., M 


Refiners 
Alta., 
ng A] iska 


$3.5 million 


I 
n 


ide, fron 
northeasterr 


and 


H 


& 


W 


ibasca 


Alberta 


Exploration 


orp 


' 


Distributors 


nrod 
prod 


te 
terr 











onton, approved 


British Petroleum Co., 60 mules, crude, 
from deep water tanker terminal at 
Milford Haven, I K. to Llandarcy 
Refinery, $18 million, planned. 


Burmah Oil Co., Ltd., 850 miles, crude, 
0 inch, from Nahorkatiya to Calcutta, 
India, planned 


Consolidated Gathering Systems, Ltd., 
Calgary, 198 miles, crude, Sturgeon field 
Edmonton, planned 


Development and Resources Corp., 70 
miles, 8 inch, gas, from Agha Jari oil 
field to Ahwaz, Iran, planned. 


’ 


Elburz Oil Corp., 1000 miles, crude, fron 
Ceutral Iran to Alexandretta, Turkey, 
$450 million, planned 


Entre Nazionali Idrocarburi, Rome, Italy, 
rude, from Qum field in Iran to the 
jiterranean Sea. considered 


Foothills Pipe Line, Ltd., 500 miles, 12 to 
16-inch, LPG, from Alberta to Pacific 
Coast, $ million, considered 


Hydrocarbons Pipeline, Ltd., Winnipeg, 
Manitoba, 880 miles, 6-8 inch, products, 
from Edmonton to Winnipeg, $35 mil- 
lion, partial authorization 


Independent Pipe Line Co., 2,019 miles, 
Edmonton to Mon 


treal »3,000 pump horsepower, $395 


ib-inch, crude, 


iillion, before Borden Commissior 


Interprovincial Pipe Line Company, 350 


le extensor tron Toronto to Mon 
treal, looping line from Edmonton t 
loronto rude $240 million, con 
lnved’ 


Mid-Continent Pipe Lines, Ltd., 1500 
Edmonton to Ch 


mile U-inch rude, 


igo, pl inned 


National Iranian Oil Co., 146 miles, 6 
1, crude, from Azna to Isfahan, Iran, 
$5 million, planned 

100 miles, 38 inch, crude, from cen- 
ral Iran to the Turkish Mediterranean 


Peace River Oil Pipe Line Co., Ltd., 7! 
mile, crude, Swan Hills to Iosegun Jun¢ 


tior pproved 


Petroleos Mexicanos, 108 miles, 10 inch, 
gas. from Gral. Escobedo to Monclova 
to tie into Reynosa-Monterrey gas pipe 
line, $9 million, planned 

600 miles, inch, gas, from Pemex 

City to Mexico City, $50 million, 

planned 
38 miles, 4 inch, products, from Mex- 

City to Toluca. $500.000 planned 
126 miles, 4, 6 and 8 inch, products, 
from Mexico City to Cuernavaca and 

Puebla, $2.5 million, planned. 


Sui Gas Transmission Co., Multan, Pun- 
jab, India, 145 miles, 8-inch, gas, from 
Sylhet to Dacca, East Pakistan, $9 mil- 
lion, considered 

13 miles b-inch gas, main line, 


Multan t Ly illpur, planned 


Trans-Europe Pipe Line, 700 miles, 30 
nch, main trunk, crude, from Mediter- 
ranean to northern Europe, considered 


Union Gas Company of Canada Limited, 

15 miles, 8-inch, gas. main, Stratford to 
Ontario 10-miles, 8 -inch 
nain, to Amhertburg: 10-miles. 12-inch, 
iteral, Galt to 


Goderich 


Brantford planned 


Westcoast Transmission Company, Ltd., 
174 miles, 30-inch, gas, Savanna Creek 
gas field, Alberta, to British Columbian 
border, $45 million, planned. 


650 miles, crude, from Peace River 
area to Vancouver, $100 million, 
planned. 


Williams-McWilliams Industries, Inc., New 
York, 441 miles, 6-inch, crude, Villa 
Montes, Bolivia to Villa Hayes, Para- 


f@uay, ¢ onsidered 


Yacimientos Petroliferos Fiscales, Buenos 
Aires, Argentina, 621 miles, 12-inch, 
products, Mendoza to San Lorenzo, Ar- 
gentina, $19 million, planned. 


281 miles, 1234 inch, crude, Pichanal 
to San Miguel Tucuman to Techint, 
S. A., planned 


150 miles, 16-inch, crude, from Neu- 
quen Province to Bahia Blanca, planned 


Interstate Oil Pipe Line 
Plans 35-Mile Extension 
Interstate Oil Pipe Line Company 
plans to construct a 55-mile extension 
of its main line extending trom 
Brookhaven, Miss., to its crude svs- 
em near Gwinville. Miss 
Phe extension will provide pipe line 
recently dis- 
Martinville and 
Magee fields in Simpson and Smith 


counties, Miss 


transportation for the 


covered Raleigh, 


Presently oil is delivered by truck 
tO Interstate’s svstem at Gwinville 
Irish Engineering Service has been 
awarded contract [or reconditioning 
the 6- and 8-inch pipe for the job 
Contract for construction will be 
awarded soon, and the project) will 


hye completed by January 


Westcoast Expands 


Gas Gathering System 
Westcoast 


has completed its 84 miles of gather 


Transmission Company 


ing lines extensions northwest of Fort 
st John, B. <3 

The $7 million project brings the 
total leneth of Westcoast’s gathering 
facilities to 240 miles and will tie in 


»] 
I 


rid whi h terminates at Lavlon Lhe 


new lines will provide 80 MMef of 
vas daily Lo the Mi Mahon plant al 
Tavlon 


Ultimate capacity of the extension 


will be 150 MMef daily 


Interprovincial Pipe Line 
Completes Looping Project 


Interprovine ial Pipe Line Com- 


pany has completed an 82-mile loop- 


ing project on its 1.913-mile crude 


line extending from Edmonton, AI- 
berta, to Port Credit, Ontario 


The additional looping project 


more gas wells to the company’s 


PIPE LINE INDUSTRY ® 


ended a_six-yeat construction 
gram by which Interprovincial 
bled its line between Edmontor 
Superior, Wis. ‘The 82 miles 

inch were laid between pumpi 
tions at Loreburn and Ken 
Saskatchewan, and Hardisty an 


monton 


Service Completes 
Pipe Line Expansion 
service Pipe Line (¢ ompat 
completed its pipe lavine CX] 
program in Wyoming. ©. R. B 
has constructed 123 mules of 
20-inch loops from a point no 
Salt Creek station to Fort Lar: 
Construction consisted of 30 
12-inch. from Salt Creek stati 
miles, 12-inch from Casper 
toward Salt Creek: 


he tween ( aspel and Fort Lar il 


76 miles, 


Pasotex Buys Lines 
From Gulf Refining 


Pasotex Pipe Line Compar 
purchased two crude oil | ath 
systems in Scurry County 
from Gulf Refining Company 
which | 
about 5.000 b/d. serve the SAC 
unit in Kelly-Snvder field an 
Sharon Ridge Canyon unit in S 


Ridge Canvon field 


Pasotex, a subsidiary of Star 


Lhe two SVSLEMS, 


Oil Company of Texas, will 
systems to supply crude to its 
line which runs from the Kelly-S: 
area to Wink 


Cities Service Files 
Application With FPC 

Cities Service Gas Compan 
filed an application with the Fe 
Power Commission seeking pe 
sion to construct two 1,550) | 
power compresso! units 

One unit would be an addit 
Cities Service’s existing Ulysses 
pressol station in Grant Co 
Kansas: the other would be 
structed as a new station In H 
County. Kansas. Cost of the fac 
would be $787.000 


Southern Natural Awards 
Contract to Latex Firm 
Southern Natural Gas Com 
has awarded a contract to I 
Construction Company for cons 
tion of 22 miles of 14-inch eas 
line in Georgia. This is part of S 
ern’s expansion program to lov 
system in Louisiana, Mississippi 


bama and Georgia. 


October, 
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A Pipeliner's Checklist 


Just What Do These Corrosion Terms Mean? 


Phe 


Active 
Anaerobic 
Anion 


Here’s a helpful list of standard corrosion definitions for 


the pipe line engineer 


Inter Society Corrosion Committee’s subcom- 


on Standard Definitions and 


ed and recommended as standards for use in 


control communications a list of 103 


ons. This Corrosion Committee is composed of 


ferminology hi 


is 


cor- 


corrosion 


ntatives from technical societies and organizations 


ted in Improvin the exchange of 


between all who are interested in the probl mn 


n to information exchanged between | 


fic and engineering groups, reports from cot 


nts in France, Germany, Italy, Japan, New Z 
Spain and Switzerland were included 
is a glossary of terms of interest to pipeline 


ted from the complete list 


wherein passivity is not ey 


A state 
Free of uncombined oxvgen 
radical 

; 


influence of 


\ negatively charged ion oO! 


es toward the anode under the 


rradient 


Anode An electrode o1 portion ol an electrode il 
oxidation reaction occurs 
Anode Corrosion Efficiency —Ihe ratio of the act 


sion of an anode to the theoreti 


ted from the quantity of electri which 


nited Stat 


corrosion into! 


we | 


which mui 


a poten- 
I 


cal corrosion cal- 


culy as 

sed 

Anodic Polarization. —Polarization of anodes 

Anti-Fouling Pertaining to the prevention of marin 
inism attachment and growth on a submerged metal! 
ice |through the effects of chemical action 

Austenitic The face-centered cubic crystal structure 
us metals 

Cathode An electrode o1 portion of an electrode at 
cha net reduction reat tion occurs 

Cathodic Corrosion -An increase in corrosion ol 
tal by making it cathodic 

Cathodic Polarization — Polarization of cathodes 

Cathodic Protection Reduction or prevention of cor 
on by making a metal the cathode in a conductin 
dium by means of a direct electric current | whicl 


Ca 


- 


Ca: 


ithe: impressed or galvanic | 
\ positively charged 


the 


radi al whi h 


the 


on On oO} 


tes toward cathode under 


ential gradient 

stic Embrittlement Stress-corrosion cracking in 
ine solutions 
1958 @ PIPE LINE INDUSTRY 


ber, 


influence of 


Cavitation Damage— Deterioration caused by 
and collapse of cavities ol mquid 
Chalking—The development of loose removable px 
at or just beneath a coatin surlact 
Concentration Cell. An electro! ( 
which is due to difference CO! ) 
roivte at anode and cathode areas 


Concentration Polarization —/hiat portion of th: 


larization ol! an erectroadt DrOoOaucet ny CONC! 
changes at the Tri ( ronment 

Corrosion The de ( 
a mectal because Ol a reactiol ! on el! 


Corrosion Fatigue Reduction in fatigue life i col 
rosive environment 

Corrosion Fatigue Limit — | hic may 
end rea by a netal without LLiuire na Late 
ol stress applicat ons nder dehned « 
rosion stressit 


Lhe ral it whicl 
Localized con 


a crevice betwee 


and 
Corrosion Rate 
Crevice Corrosion 


the tormation ol 
metal, oO! between two metal sui 


Current Density — | hic current per 


Deactivation — [he process of removing active cor 
ents trom a corrodin quid is ren Ol ON el 
from wate 

Demineralization [he process of rem 
minerals |usually by chemical mi 


Depolarization 


ton by pl Vsical fT 


Re uction or e@hlimination ol pola 
eans or change in environment 
Deposit Attack (Deposition 


rosion resultil from depos 


Corrosion) —Pitting cor 


Drainage Condu 


Irom an 


ction oO ¢ rrent WOSIT ( ( 
round metallic structure b 


Inde! 


a metallic conductor 


Electrochemical Equivalent || ve 
ment or group of elements oxidized or reduced 
percent effi iency by a unit Quantil Oo el 
Electrolysis — Chemica! 


lipressea current 


Irom an | 


ionic conduc 


Electrolyte n 
Electrolytic Cleaning 


scaling a met i by 


hat 
Electromotive Force Series A 
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ranged according to their standard electrode potentials 


Embrittlement Severe loss of ductility of a metal o1 
alloy 

Endurance Limit [he maximum stress a metal can 
withstand without failure during a specified large num- 
ber (usually 10 million) cycles of stress 

Equilibrium Potential [he clectrode 


equilibrium 


potential at 


} 


Erosion Deterioration by the abrasive action of fluids. 


USUALIN accele? ited by the presence ol solid parth les 
of matter in suspension. When deterioration is turthet 
ncreased hy COTrOSsSION., the term erospon-COrrosion — 1s 
Ole! ISCC 


Fatigue The tendency for a metal to fracture In a 
britt nanner under conditions of repeated cyclic stress- 
iT j STTeSS evels Helow ts tensile streneth 

Fouling — lhe accumulation and growth of marine organ- 


on a submerged metal surtace 


Galvanic Cell A cell in which chemical change 1s the 


nh ele LrOIVte Or two slimliar conductors in con 
CAC oOunel ind wit dissimilat ClECLPOLIVteS 

Galvanic Series \ list of metals an UloOVS arranvec 
iccordin to their relative potentials in a iven envi- 

Hydrogen Embrittlement Finbrittlement caused by 


Varove! 


Hydrogen Overvoltage Overvoltage associated wit! 
the lhberation of hydrogen eas 

Impingement Attack —Localized crosion-corrosion re- 
sulting from turbulent or impinging flow of liquids 

inhibitor A substance which retards corrosion when 
idded to an environment in small concentrations 

Intergranular Corrosion Corrosive attack which pro- 
resses prele rentially at rain boundaries 

lon An electrically charged atom or radical 

Local Action Corrosion due to the action of “local 
cells.” 1. alvanic cells resulting from inhomogvenet- 
ties between adjacent areas on a metal surface exposed 
oan electrolvte 

Local C 


es between areas on a metal surface in any electro- 


1 


ell \ galvanic cell resulting from inhomogene! 


} 


e, The inhomogeneities may be of physical or chem- 
ical nature in either the metal or its environment 
Long-Line Current Current positive electricity flow- 

in through the earth Irom an anod to a cathodu 

rea which returns alone an underground metallic 
tructure. Usually used only where the areas are sep- 
arated by considerable distance and where the current 
results from concentration cell action 

Mill Scale Ihe heavy oxide laver formed during hot 
fabrication of heat treatment of metals Especially 
applied to iron and steel 


Open Circuit Potential ~The measured potential of a 
cell from which no current flows in the external circuit 

Overvoltage —The displacement of an electrode poten- 
tial from its equilibrium (reversible) value because of 
flow of current. 

Oxidation —Loss of electrons by a constituent of a chem- 


iC al reac tion. 


Oxygen Concentration Cell —A valvanic cell resulting 
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primarily from differences in oxygen concentrati 

Passivation The process or processes physic 
chemical) by means of which a metal becomes p: 

Passivator An inhibitor which changes the potent 
a metal appreciably to a more cathodic or noble 

Pickle A solution o1 process ised to loosen or re 
corrosion products such as scale and tarnish f1 
metal 

Pitting Localized corrosion taking the form of « 
at the surtace 

Pitting Factor—— Ihe depth of the deepest pit re 


from corrosion divided by the averagt enetrat 


calculated from weight loss 


Polarization The displacement ot electrode pe 
resulting from the effects of current flow, m« 
with respect to either equilibrium (reversible) o1 
State potentials 

Reduction —Gain of electrons b constituent of 

reaction 

Rust Corrosion product consisting primarily ol 
iron oxide. |A term properly applied only to ire 


ferrous alloys 


Sacrificial Protection = Keduction or prevention « 


rosion of a metal in an environment acting as al 
rolyvte by coupling it to another metal which 1s el 
' 1] ' 
chemically more active in that particular elect 
Scaling | he formation at high t mperature 
corrosion prod ict laver(s on a meta 
{ 
1aC¢ 


The deposition of water-insoluble cor 
ents on a metal surface (as on the n 
of water boilers 

Spalling Spontaneous separation of ae surtace 
from a metal. 

Stray Current Corrosion Corrosion caused b 
rent through paths other than the intended cir 
by an extraneous current in the eartl 

Stress Corrosion Cracking Spontaneous crackin 
duced by the combined action of corrosion and 


stress (residual or applied 





Subsurface Corrosion Formation of isolated pai 


of corrosion product(s) beneath the metal surface 
results from the preterential reaction of certain 
constituents by inward diffusion of oxygen. nit 
sulfur et Internal oxidation 


Tarnish —Surface discoloration of a metal caus 


formation of a thin film of corrosion produc 


Tuberculation Ihe formation of localized cor 


products scattered over the surface in the tor) 


knoblike mounds. 

Underfilm Corrosion Corrosion which occurs 
films in the form of randomly distributed ha 
filiform corrosion 


Weld Decay Localized corrosion at or adjacent 


weld. 
Portion hown within bracket ire not required for the de 
ind may be deleted I} have been added to make the definitio 

nd tood 
ACKNOWLEDGMENT 

Th tlossary of corrosion terms was abstracted from complete | 
lished in the February and July, 1958 issues of ‘“‘Corrosion’’ magazit 
overs many other subject n addition to pipe line engineering term 
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“CLASSIFIED ADVERTISING 


re 





AVAILABLE 
RENTAL EQUIPMENT 


Chain Hoists 





Demolition Tools 
Generators 


Hammers 





impact Wrenches 

| Light Plants 

Rock Drills 

| Air Grinders 
Hose 
Air Winches 

| Forms 

| Chain Saws 

Pipe Dollies 


Centrifugal & Diaphram 
Pumps 


High Pressure Test 
| Pumps 


Air Compressors 
125 Cu. Ft. 
900 Cu. Ft. 
(All Rotarys) 


—and many other items. 


Write, phone or wire: 


| Attn. 


TEXAS RAILWAY EQUIPMENT CO. 








| P Box 2002 . Houston 1 Texa 
PHONE CApitol 7-7168 
9 | t / 
c ] 
naa ee 





PIPE LINE INDUSTRY 
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Are Entrainment Losses 
Stealing Your Profits? 


Centrifix 


SCRUBBERS * PURIFIERS * SEPARATORS 


Increase Your Profits! 


/. Increases efficiency of existing equipment— get more 
production PLUS valuable by-products that help pay for 
this improvement. 


Z. Removes 99.5% or more of ALL solid or liquid entrain- 
ment in gas, air, steam or vapor regardless of density, 
chemical characteristics or size (even 1 micron or smaller). 


3. Protects valuable capital equipment from costly shut- 
downs and major overhaul. 


4, Reduces maintenance cost—no moving parts, no filters, 
non-clogging, self-cleaning. 


5. Operates with MINIMUM pressure drop regardless of 
pressure, temperature or flow rate. 


6. Easy to install—saves space, low cost. AA 





FOR THE FINEST IN 
Gnd £907 


| Centrifix 


7G Ny CORPORATION 
| 7: 3608 PAYNE AVENUE 
CLEVELAND 14, OHIO 


A entrifix equip b d by t . stent & Patent 


<3 
ay 
/h 
f 
? 
A 
“2 . 


For more data on advertised products, use Readers’ Service Cards, last pags 
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~ Rules of Thumb 


and Engineering Data Sheets 
for the Pipeliner’s field notebook 





$25 for Engineering Data Sheet $15 for Rule of Thumb 


These practical aids give quick, reasonably accurate 


answers to design, maintenance and cost estimating 
problems. PIPE LINE INDUSTRY will pay $25 for each 
chart, nomograph or data sheet published—$15 for each 
Rule of Thumb. Send your ideas to PIPE LINE 
INDUSTRY. P. O. Box 2608. Houston, Texas 


a —19—How to Find Cut Back On 90° Weld Ell 


When it is necessary to construct a weld ell of any 
( red radius from a 90-deeree weld ell. use of ratio 
and proportions will give the measurement for both the 
outside ind inside cut back 


Example Find cut back on a 90-deoree weld ell to 

} —— ] 11 
WIde a J6O-deroree ell 
Outside measurement—/7)5 inches 


Inside measurement }7 inches 


Outside cut back 


Yt 


Oo” - 
an 55 t8 1¢ Inches 


Inside cut back 


— 25134 ¢ inches 


Ce —36—Protect Fire Equipment from Freezing 


With cold weather coming, antifreeze must be added 
to buckets, pails, barrels and hand fire extinguishers at 
unheated locations. An economical method is to add cal- 
cium chloride to the water. 

Since the calcium chloride solution is corrosive, it 
should be used only in equipment which has a protective 
coating. Quantities of calcium chloride required for 
various temperatures are given in the table below. This 
table is based on 17 percent calcium chloride (granu 
91 


lated). Quantities given are for eallons of solution. 


Amount 


lemperature Calcium Chloride 


10° I 5 pounds 
Zero 64 pounds 
10° F. 7% pounds 
20" F. 836 pounds 
0° F 9% pounds 
10° F 10 pounds 


R. John Lind 
434 South 2nd St 


Jarstow. Calif 


Cee) —18—Insulating Flanges Reduce Cathodic Protection Needs 


\ savings in cathodic protection costs on spot-coated 
pipe lines can be realized by installing insulating flanges 
at each end of a coated section during construction if the 
length of the coated section 1s as great or greatel than 


the distance shown in the following table for various line 


SIZES 
Minimum Length of Section 
150-Pound }00-Pound 
Line Siz Insulating Flanges Insulating Flanges 
neh 200 feet 100 feet 
-inch S00 feet 100 feet 


GEER 5008 tes: 


Charts for Various Sizes of Pipe 


Friction Loss Characteristics for 2-inch pipe were 
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t-inch 100 feet 500 feet 
6-inch 500 feet 700 feet 
8-inch 600 feet 900 feet 
10-inch 800 feet 1.200 feet 
12-inch 1,100 feet 1,700 feet 
14-inch 1,100 feet 1.800 feet 
16-inch 1,200 feet 2,100 feet 
18-inch 1.600 feet 2,800 feet 
20-inch 1.900 feet +300 feet 
’4-inch 2,700 feet 5,100 feet 


computed by a pipe line company using data of the 
Hydraulic Institute. Use of these data in laminar an 
critical zones is adequate for estimates. Friction losse 
in transition and complete turbulent zones are ver' 


accurate. 
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ENGINEERING 
DESIGN 


) 


in a series of 19—2-inch line pipe 


(Chart 15 
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How to do it 
| PIPE LINE HINTS 


' $10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texc 



























Se —8§ 2 SEs Channel Supports Serve 
4 _——~ As Brace For Heavy Valves 


Simple 53-inch channel supports can be used to suppo 


ij 


heavy high pressure valves, filters, strainers etc, that ar 
installed above grade on small diameter lines These su] 
ports eliminate possible weld failures due to this excessiy 
weight, and also prevent settling due to loose backt 
after construction. 

This arrangement minimizes maintenance and _ len¢ 
itself to operating ease. To eliminate vibrations from bein 
transferred into these small lines, a stainless steel flexib 
hose can be installed as shown. ‘This hose is available 
high pressure ratings, sizes, and lengths and is readily in 


stalled in the piping run. These vibrations often caus 





weld failures in these small diameter lines. 





Surplus Balloons Seal 
Pipe Line For Repairs 


Army surplus weather balloons can be used to replace 


t 






i¢ “mud plug” while repairing a pipe line. ‘Two inflated ne ie Se 





balloons are inserted a distance of 30 to 36 inches on 


| 
either side of the Pipe sec tion to be isolated. ‘| he balloons 


will hold back any oil or salt water which might drain 





1 Balloon Plug — 
ward the open section of the line After the repalrs are 


complete, a low pressure head will force the balloons down- 
stream After travelling a short distance the balloons will 
probably bre il due to slag. welds. friction oO! othe) pro- 


n the bottom Of a 


4 ¢ ] ] ] 
cuions in the line and will end up 
11nel 


Diameter of the balloons ts not critical, but they should Leak Area Or Pipe 


0-364 
Joint Replaced rx 


= 30"-36"—44 
be from 2 to + inches larger in diameter than the pipe 


Plastic weather balloons that can be purchased In most 


Army-Navy surplus stores are very satisfactory for this 





i 
+ 


= | Gathering System Clean 


Where heavy paraffin crudes are being pumped, 





simple arrangement for handling the pipe cleaning pi 
is to place the inlet and outlet connections at a convenietr 
place to the field pumping station. Every 30 days, tl 
pigs are inserted at the tank battery and caught in tl 
chamber in the background. When the pumping unit oj 
erator comes on duty, he removes the one-bolt union an 
takes out the pig and inserts it on the down stream side ¢ 
the pump. This is a convenient method of keeping tl 


gathering system free of paraffin deposits. 
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Mobile Power-Driven Buffers 
Speed Stringer Bead Welding 


Line-up and stringer bead welding can be speeded up 
use of mobile power driven buffers ahead of th 
e-up gang 

\ contractor on a Pennsylvania job installed a port- 
Ne light plant to furnish power for electric hand grind 
s ahead of the line-up gang 

For mobility the light plant can be mounted on the 
ck of a jeep or other mobile equipment. Such a sour 
powe! 1S cheap and reliable and easy to Opt rate, re 


With this arrangement 


line-up and welding cr 


irine little maintenance 
in can keep ahead of the 


d have the pipe bevel ready for welding 























Volt [ mca 
Battery 
LL Compass 
+ 

















Insulating Flange 


Pocket Compass Indicates 
Shorted Insulating Flanges 













Pipe Trailer Loaded 
Easily Upside Down 


When one pipe hauler found that the pipe trailer tl nded 
lean over every time 
ivs be upside down when unloaded, the driver tried 
iding if upside down: the n whe n it was unloade d, it Was 
ting upright. This was accomplished by unhooking thi 
ler coupling and teles pins the tongue back into the 
ley 


Vas thrown OVC! the Lop Ol th 


The winch line then w 
d” up onto the hac} of the 1? C} 


ler and the load “roll 
When the truc k was returned to the pipe vard fon 


ther load, the winch line was run through a sheave 


l 
A< Soon as the 
traier, the, 


round ready for the toneu 


eround and the trailer pulled back of] 
eels were off the back of the naturall 
Ing down and were on the 


ve extended and fastened to the hac} oO! the truck 





Was loaded and the n seemed to 



















SE 
Not This Sampling 
CT od Device 
y | ‘4 
I ' 
P< Nor This  <e ———- 





» “Seek () i 


Pipeline Being 
Sampled 







| 
: ! 
;'  ~Sample 
- Bomb 


Use This Scheme For 
Sampler Hook-Up 
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Proper Sampler Hook-up 
Eliminates Sags in Line 


' . 
Pipe L1Ti¢ 
! 








installations using automati 
be tree of sags in the lines from sample tap to the 
tainer. Savs. as shown tn the illustration, form natural tra 


for BS&W. givin: 


firms considerable money where | \( | or other ¢ to. 


erroneous samples and actually cost tl 


transter 1s involved, Also, the sample catcher should alwa 
be below. thi sampled line outlet 1} propel imple 


hook-up 1s shown in the sketcl 





8] 


Wire 4 
; 4-—— Bolt 


=) 
<< )*—Nut 
e New “te 


Drill Hole —~ 




















+ Nozzle 
Moe i— Chain 
Model Al 2 i 
4 











ue | 
<— Pipe ——> 


One Man Can Position 
Nozzle Firmly for Welding 


A weldet without a helper has his 





Kinzbach 
Pressure 


the drawing. By tightening down o1 


The new, improved Kinzbach Model 412 relief valve for pipelines the nut, the nozzle can be positioned 
and refineries, has a ball seated pilot valve, usually dead weight 
loaded, but optionally spring loaded. 








hands full in trying to fasten a noz 
to a pipe betore welding. One way 





simplify the procedure is to weld a 
short length of chain to a bolt he: 


and a piece of bar stock, as shown 


for welding. 


A wire is tacked to the bar sto 
Eleven advantages are included in the design and operation of this and is pulled through a hole drilled 
new model: 





in the washe ‘To remove, simp \ 
or P P . eae , loose e nut 1» the asseml in 
1. Positive action—line pressure is utilized for opening and oosen the nut, drop the assem ly . 
closing. the pipe and pull on the wire 
2. Dependable. Opening pressure is pre-set by application of order to straighten the bar stock { 
dead weight or spring load. removal 
3. Instantaneous opening to full capacity. One man can position the noz; 
4. Automatic reseating. quickly and accurately in any posi- 
5. No chatter or wire-drawing at seat tion, and have a steady piece of wor! 
6. Functional Testing. Hand lifting of pilot stem operates valve to weld. 


at any pressure. 


7. Simple and rugged. Valve contains only two moving 
assemblies. 


8. High capacity. Ample flow area provided 
in all sizes. 


9. Positive Seating. Line pressure utilized to 
maintain valve shut. 


10. Corrosion resistant. Full stainless trim with 


Teflon disk. 


11. No pressure accumulation needed. Full lift 
established immediately. 











Split Masking Tape 
To Secure Drawings 











Model 412 Valve sizes are 2”, 3”, 4”, 6” and 
8” with working pressures up to 1000 p.s.i.; Masking tape is widely used to he 
pilots are available in four ratios: 5:1, 10:1, drawings to the board, However, 
25:1, and 50:1. For complete 
details on this and other Kinz- 
bach pressure relief valves, 
write for new catalog. 


sometimes poses a problem for 
draftsman. Each time the strat: 
edge Passes ovel the tape, it tends 
pull the tape loose. Simply by sp! 


I 
Export Office: 


74 Trinity Pl. New York, N. Y. 





ting the tape, as shown, this troul 


can be eliminated. The straight ed 


KINZBACH TOOL CO., INC., P.O. BOX 277, HOUSTON, TEXAS ier aanatanaties sg 


tape. 
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Dog Leash Makes Handy 
Ground for Truck Loading 


Where trucks are 


the tru k loading 


to be vrounded 
terminal, a 
indy way to keep the ground wire 
it of the way when the trucks are 
not in, is to use a dog leash with a 
tractable reel so that the wire winds 
elf up when not in use. First the 

l is taken apart so that it makes a 
od connection, whether it is ex- 
nded or retracted, then it is_ fas- 
ned solidly at a convenient place for 
loader. A metal clip is installed 
the end, and when the trucks come 

it is a simple matter to unwind 

e reel and attach the ground cable 
fore the filler caps are removed. 
When the truck has been filled, the 
ible is unsnapped and retracts itself 


stantly. 


Make Portable Vise by 
Mounting on Block of Wood 


\ convenient, portable vise can be 
ide by mounting a small bench vist 
a piece of two-by-four or two-by- 

Dh vise can the n be taken any- 
ere for use and mounted rigidly 


d securely by the use of a C-« lamp. 
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Completely 


integrated . 


od 


Sof... 


ine pipe from Lone Star, 


the industry's ultra-modern 
pipe mill 


called 


modern steel plant .. Lone Star is 


Generally Americas most 


primarily dedicated to supplying Joe 
Roughneck’s API casing, tubing and 
line pipe needs. 


Lone Star Steel's huge plant is 


located right in the middle of Joe Roughneck’s busy mid 


continent oil and gas area. 


.so overnight pipe delivery is 


routine. Tough steel and rigid and repeated tests are your 
assurance of API quality in every length. All Lone Star 
pipe is fully normalized, of course. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





Lone Star STE 








EXECUTIVE—SALES OFFICES 


W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 


DISTRICT SALES OFFICES 


912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | 


Midland, Texas | 
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Tulsa, Oklahoma 
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What’s Happening 


among MEN 


im the INDUSTRY 





R. WwW. Hofsess 

S alt innounced by 
Company. Clint D. 
Rogers, formerly man 
iger of transmission 


has be enh nate d Vice 


president n charge of 
the Transmission 


Russell WV. 


Hofsess, former man 


at 


partment 


iger of production and 
has 


pointed Vice 


supply been ap 
president 
Produc 
tion and Supply dis 


on. John L., 


in charge ol 





(sere, 


cc. BB. 


Rogers 


C Add-A-Stack > 


as 








CATHODIC 
PROTECTION 
RECTIFIERS 





Sine 


The Duality sa 


Good-All rectifiers are known 
the world over for their long 


life, high quality construc 
tion, low maintenance and 
generous design. These fea 


in addition to a policy 
individual engineering 
ervice, have built Good-All’s 
reputation the world’s 
largest manufacturer of Ca 
hod Protection Rectifiers. 


ires 
il ’ 


of 


as 


Electrical Mechanical Diuision 
GOOD-ALL ELECTRIC MFG. CO. 


_ OGALLALA, NEBRASKA 


84 


For 


{ 

j 

chief engineer, has been named to head 
the Engineering and Research division 

Rogers has been with the company since 

1927. He served in various positions in- 


cluding assistant superintendent of pipe line 


department, 1936. He became manager ol 
transmission 1953. Hotsess joined Cities 
Service In 1933 Since then he has been 
pipe line foreman at Petrolia, Kansas, and 


superintendent of company’s Pipe Line de 
He was made manager of produc 
1953. 


company since 


partment 
tion and supply in Gere, 
with the 
pipet line 
Drumright 
chief 
director 


who has 
di 
Black 


was pro 


been 1927. was 
superintendent at 
in 1932. He 


1953 


vision 
and 
moted to 
elected a 


we ll 
and was 


1956 


enxineer In 


of the company in 


Charles W. Guy has joined the General 


Gas Corporation Baton Rouge firm as exe: 
itive vice president and a member of the 
board of directors 

Guy hel the position OF executive vice 
president and director of General Gas prio 
to his resignation in 1954. Since that time 
he has served as VICE president and treas 
irer ol Texas Natural Gasoline Corpora 
tion. Guy began his career with General 
(Gras 1939 as an auditor and was ap- 
pointed vice president in 1942. He was 
elected executive vice president in 1949 


Guy also served as a member of the boa: 
of directors of the Liquefied Petroleum G 
Institut 


Charles A. Cone has been elected pres 
dent of the newly organized Oil States Er 
gineering Company 
He had 
Dresse1 


Company for the pa 


been wit 


Engineerir 


25 vears and served 
vice president 
Oil States des 


and erects pumpin 





Stations, COompress¢ 
stations and gas prov 
ucts plants Othe; 
ficers of the firm 
Charles A. Cone clude W. G. Stor 
former vice president of Trend Constru 
tion Company, who has been named 
president: and A. C. Young, former ch 
mechanical engineer for Dresser Engines 


ng Company, Is secretary-treasure! 


A. C. Laugharne has been made tre 
of the Canadian Gas Associatio 
Laugharne has with United Fru 
Company and Aluminum Goods Ltd. He 
the Certified General A 
ation of Ontario 


ure! 
been 


member of 
countants Assoc 
Stephen H. Baer has been chosen to { 
the newly created relati 
director for 
Company. 


post of publi 
Pacific Lighting Gas Supply 


Baer had been news-publications burt 
manager of Southern Counties Gas Co. H 
has been with Southern Counties sir 
1954 Previously he had been associate 





‘ 





This Handbook, written by Marshall 
E. Parker, consultant, is designed as a 
practical field manual, It is a 108-page 
pocket-size volume printed first as a 
popular series in WORLD OIL. The 
Handbook is illustrated with many 
charts and drawings and is completely 
indexed by subjects. 

It presents comprehensive data on 
Soil Resistivity Surveys, Potential Sur- 
veys, Line Currents, Current Require- 
ments, Rectifier Systems, Ground Bed 





Send for your FREE copy of the 
New Petroleum Book Catalog which 
describes the nature and contents of 
many books pertaining to the Petro- 
leum Industry. 











More comments on this new Handbook: 


a most practical on-the-job manual for men 


concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 


Pipe Line Corrosion 


and 


Cathodic Protection 


By MARSHALL E. PARKER 


Design, Magnesium Anodes, Stray Cur- 
rent Electrolysis, Interference in Protec- 
tive Systems, Operations and Mainte- 
nance, and Coating Protection and 
Testing. 

An appendix has been added of tech- 
nical data on Underground Corrosion, 
Basic Principles of Cathodic Protection, 
Properties of Metals and Attenuation 
Equations. Order copies of this practical 
Field Manual now for each of your field 
men. Price $3. 


ADDRESS: 


Book Department 
GULF PUBLISHING COMPANY 


P. O. BOX 2608 
HOUSTON 1, TEXAS 
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al th Bishop & Associates, public relations 
GG d advertising firm. He was assistant pub- 
ty director of both Los Angeles Chambe1 


3 Commerce and Los Angeles Juni You're Paying for W-=S Quality... 


mber ot ¢ OmmMerce 








Ey 
ns t 
7 il 
Gi ba ~ ‘ . . 
<.. W-S Forged Steel Fittings fit the pattern of all 
ai top quality products. The best costs no more in the 
0 long run. In terms of trouble and inconvenience, 
second-best will always be expensive. These 
| are the reasons why you are money ahead to insist 
on C-1025 W-S Fittings. ei . «» 
1). A. Schafersman H. E. Boomer ¢ 
Eight appointments have been made by ¢ Low carbon C-1025 steel insures optimum weldability. 
Natural Gas Pipeline Company of America, F 
fexas Illinois Natural Gas Pipeline Com- . fe a . : 
pany and Natural Gas Storage Company of e Special bar quality steel for density, strength, and 
Illinois, all affiliates consistent composition. Install ’em orget ’ 
Hobert E. Boomer was named superin F and f mn. 
101 dent of pipe lines: Dale A. Schafersman ss 
ru the new field superintendent of con e Steel physicals excel ASTM specs for forged * 
f ssor Stations and Robert D Means he . . . vs 
\ mes superintendent olf Statior 104 Mar steel fittings. , : ‘ 
ll. Texas, for Texas Illinois Compar 
) aig esr ptr thay lude Will an P ¢ Heat coded to insure identification. 
ncoln, named assistant superintendent ol 
. tion 112 and rasoline plant 152 stin = 
ply tt, Texas: C. J. Fitzgerald replaces Lin- e Made in our own Forge Shop. 


n as supe! ntendent of Statior 108 


. iro La Ma 10 I Shelo eplaces I t7 ° : 
. a rion SS ee ome ¢ Full control of quality to produce eee 


is superinte ndent 


Mineola, Kan and George R. Brindle 


t named district superintendent of gas 

surement For information about 1025 steel and for your & 
a Surman F. Olson has been named supe1 

cadens ok Metion S00 of Welerel Cas commercial forging requirements, write fo Forge and 

Storage Company near Herscher, II Fittings Division, H. K. Porter Company, fac.s 
Box 95, Roselle, New Jersey. 
Kirby E. Crenshaw has been elected re. 
president of Cities Em pie “ 


Service Gas Company. 
He replaces Harry D. 
Hancock who is retir- 
ing alter 46 years serv 
ice with the company 

Cire nshaw has be en 
with Cities Service 
since 1930 and served 


in various Capacitie 





we 
on the company’s pipe <4 
line system until 1940 rane 
He served as assistant es . ‘ 
manager of the Nat Pdi 
K. E. Crenshaw ural Gas department 
of Cities Service Pe 
leum and in 1956 h was named P ° 


cutive vice president 





Max L. Knotts of Oklahoma Natural Gas 
(o. has been promoted to manager at El ROUGH FORGING AFTER TRIMMING 

no, He succeeds Wayman E. Humphrey 

» has been elevated to sales manager of 


Muskogee district 


Standard Oil Company (Ohio) an- 
inces two changes in personnel in the 
insportation and Marketing de part- 
nts. Henry W. Pattison, manager of FINISHED FITTING 
insportation department with headquar 
| s in St. Louis will be directly responsible 


the president for the crude oil and ve le IK. PORTER GO6MPAany, INC. 


ieum product transportation activities of 








e company. Joseph D. Harnett, vice presi- FORGE AND FITTIN 
nt of the company will move from St GS DIVISION 
luis to become assistant to Samuel H. El- W-S Fittings Works, Roselle, N.J, * Cleveland Forge Works, Cleveland 4, Ohio 
oon ot, vice president-marketing, at company Stainless Steel Works, Duncannon, Pa 
is 
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with 


STEEL GRIT 
CLEANING 


The ping of millions of pieces of steel grit bouncing 





off your pipe at Standard Pipeprotection assures you 





that your pipe is being cleaned to perfection. Not only 
is all mill scale and rust removed, but the surface of 
the pipe is etched with many tiny facets, inclined to- 
ward each other at various angles, that provide an 


ideal surface for bonding the enamel to the pipe. 


Steel grit cleaning is far superior to sand blasting or 
wire brushing. Every piece of pipe is steel grit cleaned 


at SPI. 


THROUGH 
FREIGHT 


RATES AT 
THE ST. LOUIS 
GATEWAY 


R) 














standard pipeprotection inc. 
3000 SOUTH BRENTWOOD BLVD.- ST. LOUIS 17, MISSOURI 


For more data on advertised products, use Readers’ Service Cards, last page. 








offices in Cleveland. He 
vice president of the firm 

Pattison joined Sohio’s Transportatior 
department as staff assistant in 1946. H 
became assistant to vice preside nt for trans 
portation in 1952: was named gener: 


will continue a 


superintendent of transportation operatior 
in 1956; and manager of transportation it 
1957. Harnett has been with Sohio since 
1941. He was made assistant chief engine 
of Sohic Pipe Line Company in 1944. | 
1947 he became superintendent of pipe lin 
operations; in 1954 was appointed manage 
of transportation department, and in 195 
he was elected vice president ot the com 
pany 


J. S. Bullington has joined Northern Nat 
ural Gas Company 
senior industrial rep 
resentative in th 
Department of Ma 
keting, Economi Re 
search and Area De 
velopment. 

Bullington had bee 
director of Industria 
Development divi 
sion of the Oklahom 
State department o! 
Commerce and Indus 
try for three and one 
half years before mov 

J. S. Bullington jing to Northern. He 

has served as chambe I 

of commerce manager at Wagoner and Vi 

nita, Okla., and as a director of the Ozark 
Playground Association 





L. Clyde Olpin, secretary and treasure: 
of Mountain Fuel Supply Company has re 
tired for reasons of health 

Olpin has been a director of the con 
pany since 1940 and has been secretary anc 
treasurer since 1951. He joined Utah Gas 
and Coke Company in 1923 and was made 
assistant treasurer in 1929. In 1935, Utah 
Gas and other firms merged to form Moun 
tain Fuel Supply Company, and Olpin be 
came assistant secretary and treasurer, 


STATEMENT REQUIRED BY THE ACT OF AUGUST 
24, 1912, AS AMENDED BY THE ACTS OF MARCH 
3, 1933, and JULY 2, 1946 (Title 39, United States 
Code, Section 233) SHOWING THE OWNERSHIP 
MANAGEMENT, AND pa OF “+ LIN! 
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Transportation Club, Petroleum Industry, ASME, annual meeting, Statler and Shera- 
annual meeting, Bismarck Hotel, Chi- ton-McAlpine Hotels, New York, Nov. 
DI cago. Nov. 10. Dex ) 
1 
= API 38th Annual Meeting, Conrad [lilto: aber 
a Hotel, Palmer House and Congres 
n Hotel, Chicago, Nov. 10-13 NACE, biennial short course or thodi« 
- protection, University of Illine De 
ce NACE, Western Region, fall meeting, Stat 9-1 
ler Hotel, Los Angeles, Nov. 17-19 
I; ary 
n October | ASCE, Structural division and Kansas City 
4 section, Conterence on Electronic Con NACE, ¢ R 
5 NACE, Southeast Regional meeting, Rich- putation, Kansas City, Nov 0.91 Monti Ouebr J 
7 mond Oct. 6-7. : és 
—E 
F ; . . ‘ . gc: - aul 
NACE, Northeast Regional Conference Narwret Gasoline Association of America, 
Hotel Somerset. Boston. Oct. 6-8 Panhandle Plains regional mectinge. Her- NACE, Canadian Western Regior eet 
at ring Hotel, Amarillo, Texas, Nov | Calva Alberta. Feb. 12-1 
a California Natural Gasoline Association, 
‘p 23rd annual fall meeting, Huntington- 
h Sheraton Hotel, Pasadena, Calif., Oct 
al 9-10, 
< 
iT OIL PROGRESS WEEK, Oct. 12-145 P 
ai American Gas Association, annual conven- 
” tion, Atlantic City, N. J., Oct. 13-15 
be National Electronics Conference, Hotel 
a Sherman, Chicago, Oct. 13-15. 
ol 
us ASME, American Society of Lubricating 
ne Engineers, conference on lubrication, 
Dv Statler Hotel, Los Angeles, Oct. 13-15 
He 
ve} ASCE, Civil Engineering Show, annual con- 
Vi vention, Hotel Statler, New York, Oct. 
irk 13-17. 
Southwest Kansas Petroleum Industry, 
re! Sixth Annual Gas Measurement Insti- 
re tute, University of Kansas, National 
Guard Armory, Liberal Kansas, Oct 
m 15-16 
~e NACE, North Central Region, Cincinnati, 
—_ Oct. 15-17. 
ide 
ah Society of Petroleum Engineers of AIME, 
in Southern California petroleum section, 
be Biltmore Hotel, Los Angeles, Oct. 16-17. 
' 
Permian Basin Oil Show, Odessa, Texas, 
. _ Cc 
ss Oct. 16-19. 
'CH ; ' . aes 
ates NACE, South Central Regional Conference, 
A Roosevelt Hotel, New Orleans, Oct 
for 20-24. 
Society of Automotive Engineers, national 
~ diesel engine meeting, Lord Baltimore 
, Hotel, Baltimore, Oct. 22-24. 
Independent Petroleum Association of Smithco pioneered the development of this rugged cooler for severe 
ng ges meeting, Statler-Hilton application. Its functional design, with excess cooling capacity, has met and 
te allas, Oct. 27-28. ’ 
5 otel, Dallas, Oct. overcome every challenge of extreme weather and operating conditions 
Me merican Institute of Electrical Engineers, The "“D” series cooler, latest in the growing tradition of fine Smithco 
general meeting, Pittsburgh, Oct. 26-31 P : 
\ Air Coolers, combines years of qualified engineering experience with the 
. New England Gas Association, perating newest manufacturing methods to give you the most dependable unit in 
- division, Sheraton-Kimball, Springfield, it’s field. 


Mass., Oct. 30 
Their reputation for dependability has attained for Smithco coolers 


New England Gas Association, Accounting industry wide usage and universal recognition. 


division, Statler Hilton Hotel, Hartford 
Conn... Oct 1. 


Natural Gasoline Association of America, 
Southern Regional meeting, Carlton 
Hotel, Tyler, Texas, Oct. 31 

Representatives try 





Cea 


Society of Automotive Engineers, national 
fuels and lubricants meeting, Mayo 


Hotel, Tulsa, Nov. 5-6. 





i — Tulse, Ok 
Lovisiana Polytechnic Institute, School of Pent © Offices ulee, Okichome 


Engineering, Seventh Annual Instru- P. O. Box 3217 
mentation Conference, Ruston, La., 
Nov. 6-7. 
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PATENTED 


PIPELINE 4 
VENTS 
AND 
MARKERS 





HLEETLINE L2. 
P. O. BOX 276-K | 
SHREVEPORT ri) 
LOUISIANA | 





Write for 
Specifications Folder 


JL FET=LINE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric 
Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 


other alloys. Special lengths and sizes. 


SADDLES: Conventional, and 


for pressure vessel heads Nozzle 





sizes from ‘4’ to 24’. Fleet-Line 
saddles weld neatly into place in 


much less time, and with much 


less welding rod. 


7: - 


Complete encirclement saddles 





Fast interested service. 


Write for Literature. 


STEEL FORGINGS, Inc. 


P. O. Box 276K © Shreveport, La. 
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What’s Happening on 7 


among 
SERVICE and 
SUPPLY MEN 


wh a Merde : 








Hydraulic Rubber Press Installed at F. H. Maloney Co. 


F. H. Maloney Co., presently undergoing a major expansion program which includes 
the construction of two new buildings, recently installed this 1,200-ton hydraulic rubber 
press to mold rubber and plastic parts to serve the pipe line and oil industry. W. | 
Seals, plant engineer, and F. J. Sissom inspect a molded part from trial runs of the new 
50 by 60-inch press. 





Go-Devil 





Standard Model Northrup Go-Devil with leather disc drivers 





G. A. COTTEN CO. 


Manufacturer of 
NORTHRUP GO-DEVILS & TRANSIT PIPE LINE SCRAPERS 
P. O. Box 5332 — Tulsa, Okla. 



















United States Steel Transfers distributor relations, field office operatic 
Ray L. Parrish to Chicago national advertising, market research, 


product development liaisor ind export 
Ray L. Parrish has been transferred activities 
from Calgary, Alberta, Canada to Chicago Kartalia had been sales f +} 
is United States Steel Oil Well Supply ompany Equipment d H 
Division area manager, pipe line and re- ceeds Frank Roby. who } 


finery equipment 


Parrish joined Oil Well in 1948 Joy Manufacturing Company 


district engineer, pipe line and _ refinery 
ow nna ae. encacseA a / manager at Cal. Elects George E. Clark vraag 
gary in 195: George |} Clark, preside of I he 
\ ia S } x ress ( D y. tee 
Square D Company Promotes a director of the Joy Manufacturing ¢ 
, Fergunen Kartalia to General Manager a om 
Square D ¢ ompany h iS appointed M tc? t r ot the bo ra ¢ 
ell P. Kartalia general manager of Mat tires I h t sucet oO 
keting division. He will be responsible fo |. | ns Rose L. F. R } nm of 
all Marketing division programs, includir the execut 








BEVELS PIPE 


w= Re BEVELS @) PIPE 


Doty Named Vice President 
Of Grove Valve and Regulator 


George E. Doty has been named vice 
sident and general manager of Grove 
ilve and Regulator Company. Other ap- 





pointments announced 
by Grove include 
thre: regional — sales 
managers and a ser\ 


R. L. Briees will 


serve as central re 





gional sales manage! 
with offices in ee 
W ] Han OCK will 


head the eastern re 





gion with headquar- 
ters in Houston, and 
C. W. Cook will di- 
rect western region 





sales with offices in 


W. 3, Hancock Houston } A Fur- 


isson, Houston, will have nationwide 





ponsibility as service manager for the 


npany ¢-R-C IMCcOo BEVELERS rit | pir € Zé C T - 5 Cc Pan 
= ty will be headquartered in Grove s ’ pe ec Deve } U - 
{ty 





and offices r na pipe, ft ngie intwe 


Parsons Company Appoints 
Roy V. Smith District Manager 
— Roy V. Smith has been appointed sales 


The CRC IMCO Pipe Beveling Kit contains 
resentative of the North-Central dis- ONE BEVELING KIT i 


a complete range of bands for beveling a 

trict for Parsons Com- variety of pipe sizes. With this convenient 
i y P ’ 

pany FOR ALL YOUR JOBS! selection of sizes, the operator need only 


Included in 





make one trip to handle all pipe beveling 





Smith’s district are For additional information see page 108, requirements including back beveling. The 

the Dakotas, Minne- Pipeline Composite Catalog. sturdy steel case and number of bands 
‘ sota Nebraska, lowa, are optional 
<< , ' ‘ 


Kansas, Missouri, Illi- 


nois, Indiana, Wiscon- 


sin and upper penin: ~ __ CRUTCHER + ROLFS - CUMMINGS, INC. 





sula of Michigan and é 
Kentucky He will ; HOUSTON, TEXAS 
succeed John Harvey as P. O. Box 2073 UNderwood 4-6391 
who has been moved - i 
to the South Central % ; FARMINGTON, NEW MEXICO 
district See P. O. Box 1207 DAvis 5-5523 
Smith had been a Ay : 
Geld serviceman fo ms IN CANADA: Canadian Equipment Sales & Service Co 
Parsons for two vears is PO a 7310 99th St., Edmonton, Alberta, Canada 








= lore his sales appointment 
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answer to the problem of 


| EXHAUST PIPING EXPANSION 


} WHEN TURBOCHARGING 
: GAS PIPELINE COMPRESSORS 


a complete turbocharging program. 


able to solve the problems. 


program, youll want to know how three years of close co- 


operation developed a solution that is both simple and logical— 





Write today for your free copy of this easy-to-read report on a most 
important and lively topic — increasing gas pipeline capacity by turbo- 
charging existing compressors in the field. The report tells you the 


dollars-and-cents facts that led an important gas pipeline company to 


And it also tells about the apparently insurmountable problems of 
expansion and vibration that arose when the exhaust piping became 
an integral part of the operating loop—and how the company’s engi- 


neers, with the help of expansion joint experts from Flexonics, were 


Whether or not you are considering a field turbocharging 





a typical Flexon result. Send for your copy of the report, today. 


EXPANSION JOINT DIVISION « 


EXPANSION JOINTS METAL HOSE 






corporation 


1420 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


> Ff 


BELLOWS AIRCRAFT COMPONENTS 





” 





that position but will remain as a directo 
of the company 


Dresser Selects J. P. Gasser 
Executive Vice President 


Ys P. Gasser has been named an exec 
tive vice president of Dresser Industri: 
Inc Gasser, former] 
executive vice pres 
dent of Seaboard O 
Company, will direct 
activities of Lane 
Wells, Ideco, Ine 
Magnet Cove Bariun 
Security Engineerin 
Well Surveys, Dress« 
Dynamics, Southwest 
ern Industrial Ele« 
tronics, Hermetic Se 
Transformer Co., anc 
Dresser Turbodrill D 
vision 

J. P. Gasser Gasser joined Mil 

; ham Exploratior 

Company, thi predecessor of Seaboard, 





1929. He was made a vice president 
1950 and named to the board of directo: 
in 195] 


R. C. McDonald Appointed 

District Manager of Clark Bros. 
Clark Bros. Co. has named R. C. M 

Donald New York district manager su 

ceeding Robert ] 

Spears who has beer 


] 


promoted to assistant 


general sales manage! 
McDonald joine 

Pacific Pumps, In 

member of Dresse1 


Industries, and wa 
transterred to Clar 
Bros In 1949 He 
became manager ol 


Philadelphia distri 
office in 1953, In Ne 
York McDonald will 
supervise Clark sale 
R. C. McDonald a¢tivities in the New 

York, Pennsylvan 
and Washington, D.C. territories 





Bucyrus-Erie Co. Appoints 
Charles Parthum Promotion Manager 


Charles Parthum has been appoint 





sales promotion manager for Bucyrus-E1 
Co. Parthum has been director of publ 
relations, sales promotion and advertisi 
for Harnischfeger Corp. the past tw 
years 

Prior to his association with Harniscl 
feger ( orp he had handled advertisir 
ind sales promotion Ww th the Bucher 
( ompany 


Cleaver-Brooks Company 
Begins Expansion Program 


Cleaver-Brooks Company has started 


expansion program called operati: 
Third Phase.” Included in the prograr 
are a 70.000 square foot addition to tl 
companys Lebanon, Penn., eastern n 
facturing center and a new 25,000 square 


foot production facility at Stratford, Or 
tario, Canada 

The $1 million Lebanon project, 
pected to be completed by December, wil 
more than double production space of tl 
plant The Stratford plant will cost 


proximately $900,000. It will be erecte¢ 
on a 10-acre site within the city lin 
and production will begin there early 
1959 


























ELECTRIC WELD LINE PIPE’ 
yi IS QUALITY-MADE THROUGHOUT 





ll the knowledge and 
proficiency gained by this basic steel 
we producer through 73 years of quality 
steelmaking are vital ingredients in 
Acme-Newport electric weld line pipe. 


Formed from superior electric furnace steel 
Uniform physical properties in all directions, 
| for higher circumferential strength 
: Uniform wall thickness, because skelp is 
er true-to-gage 
Scale-free surface 
Stresses relieved in weld area by 
induction heating 
Each length hydrostatically tested 
Exceeds API and ASTM 
specifications 









*SIZES AND WEIGHTS AVAILABLE 


. O.D. Wall Wt. Per Ft 
a 4 .125” 5.84 
.142” 6.61 
.156” 7.25 
.188” 8.64 
219” 10.00 
237” 10.79 
6% 156” 10.78 
.188” 12.89 
219” 14.97 
} 250” 17.02 
.280” 18.97 





——e—er Pi 
att COMPANY 
ECONOMICAL WATERAIL-TRUCK DELIVERY 
NEWPORT, KENTUCKY 


What’s New in 
EQUIPMENT 


Telepulse Control System 
The high speed telepulse selective 
pervisory control system is announced | 
Shand and Jurs Company. Designed for 
precise remote reading of process vari 
bles. the system also provides remote ¢ 
trol of motors and valves. It is intend 
primarily for pipe lines and petroleu 
refineries 
The stem is almost immune to 
with its automatic error-check device 
clement at the control station recogni: 
the number of groups of pulses receiv 
nd accepts only messages with the c 
rect number of groups ny other coml 
Safety Device on Crane nation vagy wr sounding of a buzzer and 
error is indicated. Special attention |} 
With a safety device attached to its been given to system expandability, pl 
boom this crane is protected against dan- ease of application, installation and mai: 
gerous high voltage power lines. Designed tenance. Basic elements may be joine 
to serve as an insulator for the high wires, building-block fashion to construct 
the guard prevents the crane’s boom from — or elaborate systems 
coming into direct contact with the power : 
lines when the boom accidently swings into For n — No, E3 on Reader 
a line. The rods are plastic coated and at- >"! on, ge this 
tached to the boom with four 15 KV in- 
sulators. 


ssurc 


Crane Operators 


Corporation announces de wires. The Saf-T-Boom has been labora 
ce for cranes tory tested to withstand 30,000 volts with 

ion workers from out by-pass or leakage 
power lines In field tests, the boom has been tested 








the ‘safety with 14,400 volts with inventor Thomas 
end of the holding the dragline while the boom was 
insulator for the n contact with the high wire 
the boom should swing For cranes which work over the wires 
tead of under them, Saf-T-Boom 
bated , signing a guard to fit on the bottom 
late ¢ ruar¢ roads afgrt lhe 
1 : , the boom The safety device can be 
tubular steel and are connected to a ee ’ tt ¥ 
Pg stalled in a short time and movec rom 
with f« 15 KV_ insulators 
one crane to another of the same size 


ns 


ids are coated with plastic to give 
nsulation and prevent damaging For more data. circle No. El 
the boom makes contact with two Service Card, last page this 





LPG Engines 


tron the con puter that 1 th value t Wisconsin Motor ( orporation 
iti i i Jul is it V« uu «i 

! > 1 . ) noi 
which the measured \ irlable should he mVENCES a complet line ol LPG engin 
maintained for optimum yield The con to mect the « xpanding and increasing d 
hetil aiiai i ) } Bibitadl ( = } a a ‘ 3 
trolled variable is continuously recorded mands tor original equipment engine co 

, ; 4 “nts 

ind indicated ind the con puter signal is both. . 

. rs rines offe ‘ se . 
continuously indicated. A third indicator nese engines oer the use! such ce 
normally indicates the valve top-pressure fits as freedom from gum, lead and carb 

nally icates : ( - ssu . 
‘ sits aati { ( 
but a push button allows indication of the d posits; ct mplet fuel evaporation I 
regular Output which is the set point when maximum economy; greatly reduced pr 
on automatic control centage of carbon monoxide complet 
tl « i ) l« i Tl 

combustion of fuel in engine cylinde1 
and operating safety due to use of seale 
fuel system. The heavy-duty, air-cool 
ld four-cycle engines include a range of sizé 
° optimum yick t continuously records from single | le iT 
: 1 ngle cylinder models to two-cyl 

Control Stations ind indicates the controlled variable: con- iV é , 
-type, four-cylinder models in 


der and 
complete power range from 


The other station receives a -15 ps 
phneumat signal ol the \ ilve pressure 
which should be maintained to pro\ de 


The Bristol Company announces two t 
new control stations of the metagraphi 


th process computer sys 


inuously records a related variable: and 
continu y i ates valve top-pressure horsepowe! 


For more data, circle No. E2 on Reae For more data, circle No. E4 on 


yneumatic signal Service Card, last page this issi 


if Service Card, last page this issue. 
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Welders on this 


is easy to weld. They installed 3109 tons « 


O.D. Electricweild pipe in this line 





- 


iii , ri 
eee 


Jayhawk Pipe Line Company i 


n« 


Jayhawk relies on J&L “Electricweld” 
line pipe for 78 miles 
of dependable performance 


The Jayhawk Pipe Line Company, 
Wichita, used 42 miles of 10” and 
36 miles of 12” J&L Electricweld 
line pipe in this new line from 
Plains to Valley Center, in Kansas. 
They find that J&L Electricweld 
line pipe bends readily, is uniformly 
round, is consistently top quality. 

Electricweld line pipe is pro- 
duced by Jones & Laughlin under 
most rigid quality controls. J&L, 
an integrated steel company, is 
able to control quality from ore 
through finished pipe. J&L takes 
every step to assure unsurpassed 
quality and dependability in 
Electricweld. 

Before welding, the skelp edges 
are blasted with steel grit under 
100 psi in a “Vacu-Blast”’ unit to 
clean the surface for perfect con- 
tact with the welding electrode. 


Electronic controls maintain exact 
welding heats at all speeds. After 
welding and trimming, the pipe 
passes through an induction anneal 
ing unit to assure uniform grain 
structure in the weld area. 

Every length is thoroughly in- 
spected through visual examina 
tions, hydrostatic tests, flattening 
tests and magnaflux examinations. 
All J&L Electricweld line pipe is 
manufactured and tested in strict 
compliance with appropriate A.P.I. 
and A.S.T.M. specifications. 

Electricweld line pipe is available 
from 6% inches through 12% 
inches and in lengths to 60 feet. 
Investigate this superior-quality 
pipe for your next line. See your 
distributor, or write to Jones & 
Laughlin Steel Corporation, 3 Gate- 
way Center, Pittsburgh 30, Pa. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 











reaches across America... 


Seamless and Electric Weld 








“The world’s finest tubular products 
from the best-known name in pipe— 


NATIONAL TUBE” 


National Tube 
Division of (iss) United States Steel 


el Export ( 


'SS and National are 
egistered trademarks. Columbia-Geneva Steel Division. San Francisco, Pacific Coast Distributors « 

















AMAZING U.S. 
| MICRO-POWER 













































































SENSES... 


the slightest drop in voltage. 








Actually anticipates power failure 








BEFORE voltage drops below a usable 


ACTS... 


automatically to guarantee abso- 





level. 











lutely uninterrupted power. Not one 





precious second lost in load transfers. 


SAVES... 


... UP TO $300 PER MILE on new 
Wave Just one 
compact Micro-Power Unit replaces a 





























Micro installations. 











costly array of complicated equipment. 









































For Complete Information Write . 


UNITED STATES 
MOTORS CORPORATION 


102 W. FIFTH AVE. OSHKOSH, WISCONSIN 
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Valve Controller 

Rockwell-Nordstrom valve reg 
with Republic position- 
i controllers, manufactured by Re- 
public Flow Meters Company 
ot Rockwell 


ul itors 
are now available 


ers ind 


1 subsidiary 


The valve regulator pneumatically 
controlled cylinder operated lubricated 
plug valve regulator designed to provide 
high-pressut large-volume regulation 
with minimu pressure loss. The controls 
consist Of an accurate vector type pres 
sure controller and a teed-back type \ ilve 
positioner, which gives greater regulating 
ensitivit An increase or decrease of down- 
streal pressure causes a change 1n_ the 
Output of the pressure controller, whict 
CauUSt tn valve positioncr to apply pneu 
matic powet! to the cvlind r operator, thus 
repositioning the valve and controlling the 
downstream pressure at the set point 
For more data, circle No. E5 on Readers 
Service Card, last page this issue 





Turbine-Type Meters 


Pottermeter ( ompany announces a series 
of turbine-type meters for gas flow meas- 


urement, with accuracy of 0.5 percent of 


reading and a 10-to-1 flow range spec- 
trum from .03 cubic feet per minute to 
more than 30.000 cfm, at any desired 
pressure 


Design and 
clude one 


features 1n 
relatively light 
factor mini- 
diameter no larger than the 
line in which it is installed, and accuracy 
over a wide range. The 


performane 
moving part 
weight: low maintenance 


mum outside 


Pottermeter unit 


transmits information by generating a 
pulse with a frequency directly propor- 
tional to the flow rate The meters are 


constructed of a variety of mater als and 


in a wide range of sizes to suit any appli- 
cation. In the inductance type meter the 
field of powerful magnets imbedded in the 
spinning rotor generates this signal in an 
externally 


totalizers 


mounted pick-up coil to drive 


counters, rate indicators, re- 
corders and control devices which may be 


at locations thousands of feet away 


For more data. circle No. E6 on Readers’ 
Service Card, last page this issue 


For more data on advertised products, use Readers‘ Service Cards, last page 
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For dependable flow control and 
wedge-tight shut-off of air, gase 
steam and any liquids or semi- 
solids at pressure differential tc 
150 psi— 

For use in power generating, coo 
ing, refrigerating, dust collecting 
compressing, processing, refining 
gas transmission, combustion con- 
trol, waste disposal and water 
works — 

For easy, space-saving installation 
at lower cost. 


They're built for 


HEAVY DUTY 





© Slim-trim — compact. 

¢ Smallest face-to-face dimen- 
sion; require but one set of 
flange bolts. 

¢ Lightweight but rugged. 

e Made of any metal or rubber- 
lined. 

e Use any manual or automatic 
operators. 

e Standard sizes—4" to 36": 


special smaller and larger 
sizes. 


Bulletin 580 tells how they meet 
your needs. 


w.S. ROCKWELL COMPAN 


2728 ELIOT STREET 
FAIRFIELD, CONN. 
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There ts an 
ALLEN 


TRENCHER 









All over the world Allen’ Trenchers 











are proving their superiority for 
digging clean, precise trenches 


quickly, with freedom from 




























ar 
Se breakdown and economy 
em : 
| te in operation. If you have a 
trench-digging problem, one of the 
ele Allen “ built to last” range will provide the answer. 
ing 
ing 
On 
ater 7 * *’ 
| Serving the Pipeline Industry 
non with Lincoln Arc Welding Supplies 
WELDING SUPPLY CO. 
is happy to announce their 
appointment as 
n- sae, Se S 
of ae aan: 
DISTRIBUTORS FOR 
WwW MEXICO 
OKLAHOMA NE 
r- 
ic 
PORTABLE ROTARY AIR COMPRESSORS 
"3 (Designed for the pipeline industry) 
e TWIN DRILLS 
CONTRACTORS TOOLS AND PUMPS 
TURNING TOOLS AND 
ft 








WELDING POSITIONERS 


ry | é. BRANCHES 


DALLAS EL PASO 
WELDING SUPPLY CO. ODESSA LONGVIEW 
1717 E. Presidio LUBBOCK ALBUQUERQUE 
Fort Worth, Texas BORGER FARMINGTON 


Jctober, 1958 @ PIPE LINE INDUSTRY For moré 





































JOHN ALLEN & SONS (oxron LTD 


COWLEY OXFORD 


RECLAIM 
TANK 
BOTTOMS 


with 









ENGLAND 


the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 


in production, pipeline and refinery 


equipment 


Contains no chlorides, sulphides or other halides 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 


Ardmore, Okla 6489 Houston, Texas 


Carmi, tilinois 94 HO 664 
Ft. Morgan, Colo Kilgore Texas 
UN 7.22 Lovington,. N.M 
/ ; New Iberia, La 
A= i EM 4 
— Odessa, Texas 
/ EM 6-451! 


Pratt, Kansas 
GR 2 4 
Edmonton, Alberta 


Shreveport, La 
Oklahoma City. Okla 
vi ) WH @-3854 
Or Call Your Supply 
Store 


P.O BOX 9506 © OKLAHOMA CITY, OKLA. 
EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISION 


data on advertised products, use Readers’ Service Cards, last page 
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Lay more pipe 
per day with 
the improved 
6090 


Your old friend, the S-6090, 


has some improvements that will help 
you break more pipeline records for speed and low cost. 


Now designated K-6090 this new welder offers 
¢ Increased horsepower for long life of maximum output 
e Larger fuel tank to run a 14-hour shift without refueling 
¢ More precise controls to simplify selection of current and 


arc characteristics 


e Heavier body to give greater protection against rugged field 


abuse 


plus other features that make maintenance easier. For specifications 


and details write us! 


The World’ Largest Manufacturer 
of Are Welding Equipment 


THE LINCOLN ELECTRIC COMPANY - bept. 5104 








98 For more data on advertised products, 


IINCOLN 


CLEVELAND 17, OHIO 





Oscillating Axles 

Spring-mounted oscillating front ax es 
on the self propelled excavators solve 
problems encountered in bad terrain r 
construction jobs 

The rubber-tired, one-man _ operai-d 
Model Sp-107, introduced by The 
Lorain, allows the front wheels to |} 
the ground so that the four-wheel dri« 
can apply tractive efforts necessary 
carry the excavator over the rough, s: ft 
ground of off-the-highway construct 
sites. There are always enough wheels n 
contact with the ground to kick the 
chine over the rough o1 sott spots; har 
up and wheel-spin are no problems 


When maximum crane lifting capacitivs 
are needed for crane oper: iti on, the fy 
spring action can be ‘loc} ced- -out’ ‘ Cas 


to give solid-axle, full seven-ton Capac 
over tront, rear and sides without sett 
outrig 





vers 





For more data, circle Ler E7 on Read: 
Service Card, last page this issue 


A. C. Power Source 


Forney Generators, Inc., has made 
available a 2,000 watt A.C. source tor 
remote locations as a permanent instal 


t10n on truck, tractor or Car 

Armature is driven from engine's fan 
belt system and the field is excited 
current from the 12-volt battery of 
engine. A service outlet and voltmeter 
included to permit engine operatio! 


proper speed for the output required it 
provides electric power at the lip ol 
switch and does not add to the pow 
load of the vehicle while driving. 7] 
unit is quickly removed from one ens 
and installed in another whenever des 


For more data, circle No. E8 on Read 
Service ( ard, last page this issue 


Diaphragm-Operated Valve 

A line ot diaphrag m operates | ras 
is offered by Amot Controls (¢ et 
The valve I \ be used is a re ote OT] 
ited valve for startin: air on bott 
ind diesel I nes, is well as | is 
on gas engines. 

The valve shuts off fuel gas and \ 
the manifold when used on internal c 
bustion engine applications. When 
sure is applied to the diaphragm, the 
port closes and the main ports open 
admit fuel gas to the engine. Wher 


sure is released, a spring closes the 


ports and the large vent port vents 
engine intake manifold which causes qu 
shut down. The valve body is made 
cast iron with the working parts mad 
corrosion-resistant bronze and is suit 
for operation in gas, air, water and 


For more data, circle No. EY on Rea 
Service ( ard, last page this issue 
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If you are a pipeliner 


youll appreciate this self-sealing gasket in 
scraper trap and blowdown closures 


Little things . . . like the gasket for a scraper trap or 
blowdown closure for example . .. can be a big headache. 
But not this one. It is the self-sealing gasket used in UNI- 
BOLT pipeline couplings. The UNIBOLT design makes line 
pressure do the sealing. And this design practically encloses 
the gasket in steel so that when the closure is opened and 
closed the gasket is hardly disturbed. Made of oil- and gas- 
resistant Hycar nitrile rubber, this gasket will last indefinitely 
under normal conditions. 

UNIBOLT scraper trap and blowdown closures are 
hinged for easy operation. Release only two bolts and _ the 
closure swings open and shut like a door. No heavy lifting. 
No time-consuming multi-bolt flanges. See our detailed data 





in Pipe Line Composite Catalog and write or wire for any 
needed information. 


THORNHILL CRAVER Co. 


P. O. Box 1184, Houston, Texas 





° 
Pipe Machine 

R. C. Porter Company announcs 
pipe mat hine for use in cutting. fitt 
and welding of pipe Pipe from 
inches to 12 inches and up to 25 feet 
length can be worked by the illust: 
model. Pipe up to 30 inches in dian 


can be rolled for welding and flanges, 


elbows to | inches can be reclau 
Models for larger or smaller size 1 
can be constructed 

With the pipe machine, alignment 
pipe and fittings is mechanical, fin 
welds are cleaned quickly, and pipe { 
cation 1s completed with less manpowe 


less time 


For more data. circle No. E10 on R 
Service Card. last pag 


this issuc 





Hoist Hook Lock 


E D Bullard Company iMnounce 











ew locking mechanism for the compat 
safety hoist hool te for use on |] 
ONLY the application-engineered nag agen 
he mechanism locks the safety 
* in place over the tip of hook ere 
DATA GAGE Fea nl gy pl g ©. 
lol attachment eeps le closed 
oad secure: the larger the hook, 
REMOTE MEASUREMENT AND CONTROL SYSTEM reater the leverage against the loch 
mechanism at the shanl 1} lock |} 
. | ided ( t ( hoc 
offers these exclusive advantages through 17A : 
This “tip-l omatically lifts 
© Only digital system with 1/16” accuracy : 4 oh d rh rs : — 
independent of product gravity in te er 5 oh 
@ Only system satisfactory for use in is ilustrated. The ring makes it poss 
FLOATING ROOF TANKS pricy * gpa me ee | i. Th 
@ Only system to give reliable readings during may be opened witl reach row 
blending turbulence r more data, ¢ le No. Ell on Re 
S ce ( vage this is 


@ Only system with POWER FLOAT (moving mechanical 


surface finder) which checks itself automatically Shopcoat 





e@ Transistors are used instead of short-lived vacuum tubes Dresser Manufacturing Division | 
] | hy] j {} t } 
clope ( l rie ind ¢ ‘ ‘ <I opce 
@ A true digital system with unlimited-distance, Dresser Red-D. which will fulfill num 
error-safe telemetering inique and ecifi quirements 
ply oO ipl shopcoat 
> I} R D will \ Over SIX In 
@ Single dial control for both level and temperature measurement. protection ee mapoet 
— - ole? on vs St corrosion al Wpo 
@ 100 reading point capacity; applicable for alarm factor when couplings are kept in op 
sto r t the job site months before 
devices, valve and pump controls, remote transmission ‘ig it th iths befor 
The new shopcoat resists dirt adheret 
for data processing and any grease or oil accidentally spil 
© Application-engineered approach gives you on the Red-D can be removed with 


line or carbon tetrachlor 
ng damage to the shopce 
It is compatible with over 95 percent 


ide without 


assured performance t 


Write for y omple te information specify Bull tin M-60] the field coatins systems nm use on ] 


lines and will aid materially in promot 


1 superior coupling coating job. All cor 
an I pe Col y}i ivs cept co ress 
TEXAS INSTRUMENTS Eolas onde ae henacsonhs ant a 
I N Cc oO R Pp oO R A T E D produ ts are now shopcoated with Red I 


INDUSTRIAL INSTRUMENTATION DIVISION 


- For more data, circle No. E12 on Read 
3609 BUFFALO SPEEDWAY «+ HOUSTON 6. TEXAS +» CABLE: HOULAB Seovice € zk 


ast page this issu 
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AM OT Engine Controls FISHER Leads Again! 


New, Transistorized 
M-Scope Pipe Finder 


Here’s what exclusive Fisher 
transistorized design means to you: 


®@ Greatest depth penetration 

























® Greatest tracing distance 
© Pinpoint accuracy 
AMOT is the best known name in controls for oe line engines, @ One year between battery changes 
1 many pipe line companies have up-dated their installed @ Built-in battery testers 
pment with the AMOT CONTROLS listed below @ 90% less maintenance costs onl 
@ Built-in Leak Detector y 
“~ THERMOSTATIC VALVES circuit $22000 
For jacket water and lube oil temperature control. 


"? SEND FOR FREE MANUAL . 
MECHANICAL SAFETY CONTROLS "nke toa M-Seape Slevtronie Witch 

Shut down engine on high water temp. or low oil pressure 
ocr expen qmeune New, Transistorized Leak Detector 


Finds leaks faster, more 
accurately 
® Weighs 80% LESS than 
ordinary equipment 
Send for FREE 1958 Catalog 


7 
AMOT CONTROLS CORP. $295.00 Fisher Research Laboratory, Inc 


Model CT Leak Detector Dept PI-3, Palo Alto, California 











Sound alarms on high water temperature or low oil pressure 


“ VENTED DIAPHRAGM GAS VALVES 


Shut off main gas supply to gas engines. 


“ THERMOSTATICALLY ACTUATED AIR VALVES 


For automatic fuel change over. 





MOT MAINTAINS REPRESENTATIVES IN PRINCIPAL CITIE: 
CATALOG AVAILABLE ON REQUEST 





FIRST ST. & NEVIN AVE RICHMOND, CALIFORNIA 








Geophysical Instruments Since 1932 

















Tate Process applies cement 


EP mortar lining to the interior 
- . of 4” to 16” lines quickly 
Liner compresses cement ! and economikk ally ° . while 


mortar onto interior 





Economy Priced! 


Today’s fastest backhoe. Digs 12’ deep, dumps at 99”, 


the lines stay “in pl: ice 
Permanently restores full 


oe 188 This h wkir eon duc st 

flow coefhic ients. Reduc es ee . : — ete . it ; ‘4 
requires minimum maintenance t $s versotite onc 

pumping and maintenance moves easily from lecotion to location. Built by the 


costs. Protects against pioneer of the hydraulic backhoe. 





corrosion, contamination. 





Loader Attachments: 





Write for full information 

















TODAY! Various sizes Utility and Material Buckets 
Gives smooth, continuous, water Snow Bucket, Angle Dozer Blade, Bulldozer 
proof lining of correct thickness . F D Sieensal 
“es” ie a eae, Mig SO oe Blade, Crane Hook Fork Lift and ec 
: Broom 
Specializing in Pipe Protection Problems : e t ‘ : 
* Tate and Centriline ‘In Place” ee Serving in many industries all over the world. 
Interior Cement Mortar Lining * “In Amernan Pipe 
Plant” and ‘‘Railhead” Centrifugal P|PE oC! SHAWNEE MANUFACTURING CO.INC. 
Spinning of Cement Mortar or Coal Tar Construction Co. 
Linings — Somastic® Exterior Coating 1947 AX -N. Topeka Ave. e Topeka, Kansas 
I * Pipe Wrapping * Reclamation ' 
Removal of Old Wrapping, Straightening, 1 2414 East 223 St. (P.O. Box 457) ' 
Blasting, Beveling, Testing Wilmington, California 
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INTEGRITY TO FINISH THE JOB... 
A Quality of 
Houston Contracting 
Pipeliners 







































































































The men of Houston Contracting Company feel that a pipe- 
line is not finished until the right-of-way has been completely 
cleaned up. Both pipeline owner and contractor benefit from 
this spirit of community welfare for better built pipelines 
by Houston Contracting. 













































CONTRACTING COMPANY 
GENERAL CONTRACTORS 


Laurence H. Favrot @ R.P. Gregory © Geo. A. Peterkin 


WATER PIPELINES 





BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page 


Coating Machine 


A combination cleaning, coating 


wrapping machine has been introdu 
by Crutcher-Rolfs-Cummings, In | 
machine has been tested with the use 


hot innercoat of microcrystalline wax, 
plied directly after cleaning takes plac 

Requiring no primer coat, the wax 
sprayed and flooded directly onto the 
immediately after cleaning operation, 
1S wrapped with a poly-vinylidene chi 
plastic wrapper developed by the Tre 
Corporation 

The machine will handlk pipe tron 
inches through 36 inches in diamete1 
larger if desired 

This item supplements Crutcher-Re 
Cummings data on Pages 107-110 of 
Pipe Line Composite Catalog, Ist Editi 


For more data, circle No, E13 on Readk 


Service Card, last page this issue. 











Lorry Crane 


Insley Manufacturing Corporation a1 
nounces production of a 30-ton lor 
crane, Type WT, which can be supplied 
with three different truck mountings t 
meet varying axle load requirements 
the various states. 

The WT features an 8-foot wide de: 
with all operating machinery mounted low 
and well back of the center line of rot 
tion. Power is transferred from the engit 
clutch to the operating machinery by 
four-strand roller chain drive. All shaft 
are of high strength alloy steel with inv 
lute splining for added strength. Ant 
friction bearings are used on high spe¢ 
shafts. Basic boom is 35 feet high; pendant 
type boom Suspension connects to statio! 
ary hubs at the boom point. Boom point 
is the open throat type and is constructe: 
of high strength, lightweight alloy ste« 


data, circle No. E14 on Reader 


Service Card, last page this issue 








For more 


Multiple-Seal Valve 


The multiple-seal gate valve, a_ nev 
leak-proof valve for aromatics, hydroca) 
bons and LPG, has been developed | 
Vernon Tool Co., Ltd. The gate vals 
features four separate seals, two precisio! 
metal-to-metal seals and two _ secondat 
“QO” ring seals. This provides a_positis 
line shut-off with greater economy; tight 
ness of the shut-off can be proven at an 
time by means of a bleeder connectio! 
incorporated in the valve bonnet. 

Valves are made of cast steel with stair 
less steel trim and all face to face dimer 


sions, 

This item supplements Vernon To 
Co., Ltd. data on Page 404 of the Pip 
Line Composite Catalog, Ist Edition 
For more data, circle No. E15 on Readers 


Service Card, last page this issue 
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accurate gaging with 
S&J Datalogger! 


Sinclair’s new S&J Datalogger permits reliable 
tank gaging regardless of time or weather 
conditions. In addition, the S&J Datalogger provides 
permanent records for checking each day’s 
operation at Sinclair’s Hartford, Illinois refinery. 
Proven S&J Dataloggers are ready now to help 
you get records of tank levels, temperatures 
and other physical data—faster and more accurately. 
The S&J digital system is directly usable with 
standard business computers, for automatic 
data processing. Call your nearest S&J 
factory branch or representative for complete 
specifications and prices. 


SHAND AND JURS 


2600 Eighth Street, Berkeley, California 


Branch offices and representatives in principal cities 


A subsidiary of General Precision Equipment Corporation 
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DATA TRANSMISSION 
TERMINAL 


The Model 912 Com- 
RFL vor, an audio frequency 
shift terminal, is used in 
Model 912 the transmission of tele- 
meter, telegraph or con- 
Operates Over trol signals over either 
. ° F wire line, microwave, or 
Wire Circuit carrier. Up to 90 indivi- 
or Microwave ual information chan. 
nels are available in the 

e audio spectrum. 
. Reliable frequency 
Reliable shift method of keying is 
used. All essential con- 
HIGH-SPEED trols such as transmitter 
2 output level and receiver 
Continuous input level are included 
Each terminal contains 
Control its Own power supply 
which provides an addi- 
of tional 60 milliamperes at 
both the transmitter and 
PUMPS receiver for the opera- 
VALVES tion of relays, stepping 
MOTORS switches, selector mag- 
GENERATORS nets, and other compo- 
RELAYS nents used in telemeter- 
ETC. ing, control and tele- 
graph applications. 


WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 
telemetering or communications 


problem. Phone DEerfield 4-3100 





Write for Technical and Application Data. 


Kadio Frequency 


LABORATORIES, INC. 
Boonton , New Jersey, U.S. A. 








New Equipment Literature - 


For more data on New Equipment or copies of Catalogs and Litera- 

ture reviewed in this issue, use the Reader Service postcards just 

inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. 


Lubricant Chart 
Alpha-Molykote Corporation has issued 


i bulletin which contains a valuable chart 
for machine shop personnel to show where 
and how lubricants should be applied 

The chart indicates the equipment on 
which the lubricant promises to excel, the 
method of applying the lubricant and 
benefits which can be expected 


To ret l COpy cure le No. £16 on Read rs” 


Service Card, last page this issue 


Track Rollers 


Caterpillar Tractor Company has _ re- 
leased an eight-page booklet, “Don’t Buy 
in the Dark” which discusses the make-up 
and maintenance of track rollers 

Each roller is reviewed in detail with 
drawings, cutaways and photographs to 
point up individual features. Information 
on roller rims, bearings, seals and shafts 
is included in the two-color booklet. Di- 
rection for proper lubrication and_ recon- 


ditioning are also given 


To rot a COpy circle No. E17 on Readers 
Service Card, last page this issue 





Electrical Equipment 


Crouse-Hinds Company announces a 
12-page bulletin which briefly describes 
manufacturing facilities and electrical 
products 

Emphasis of thi illustrated bulletin is 
stressed on the variety of equipment ava |- 
ible in the four products lines condulet 
electrical equipment floodh hts, aviation 
lighting equipment and traffic control 


To get a copy, circle No, E18 on Readers 
Service Card, last page this issu 


Flange Matching Tables 


Tube Turn Division of Chemetron Cot 


poration offers an answer to the oil field 
storage problen of “what forged steel 
flange mates with what plug valve?” in 


ts latest bulletin 

Forged steel flanges, rated according to 
intended service pressure at clevated ten 
peratures, and lubricated plug valves, usu- 
ally riven WOG ratings, are properly 
matched in the bulleti Jolting and 
ket data are also provi led 
To get a copy. circle No. E19 on Readers 


service Card, last page his issue 


Insulation System 


Allis-Chalmers Manufacturing Company 
innounces six-page bulletin which de- 
scribes the “silco-flex”’ insulation system for 
motor and generator stator coils 

Basis of the system is asemi-organic sill- 
cone elastomer characterized by extreme 
chemical stability and retention of original 
properties under the most adverse condi- 
tions. Properties of insulation system ex- 
plained in the bulletin include resistance to 
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aging, abrasion, chemicals. corona, 
moisture, oil, solvents, fungus, carbon b 
and arcing 


To get a copy, circlh No E20 on Rear 


Service Card, last page this issue 


Magnetic and Motorized 
Valves 


Mercoid Corporation has released ; 
page catalog illustrating magneti 
motorized valves for use with air, w 
gas, steam, oil and refrigerants. Inclu 
in the catalog art specifications ol 
valves, sol noid coil rating tables. and t 
flow charts—one for liquid and the ot 
for compressible fluids 


lo get a copy. circle No. E21 on Read 
Service Card, last page this issuc 


Meter Tubes 


Daniel Orifice Fitting 
nounces a 20-page catalog with features 
specifications of Daniel Flangnek stand 
meter tubes, Standard units incorporat 
either Daniel senior or simplex orifice 
tings are available for immediate delive 

Included in the catalog are specificat 
on meter tubes, three section (transmuissi 


Company 


units, high pressure meter tubes, special 
modifications, power station units and §] 
cial materials, metering station accesso1 


and engineering design information 


lo get a copy. circle No. E22 on Read 


Service ( ird, last page this issur 


Service Bulletin 


A service bulletin, featuring a wide ra 
of hvdraulic and manual tools designed s} 
cifically for Caterpillar equipment, has be 
ssued by Owatonna Tool (¢ ompany 

ncluded in the 16-page bulletin 
QTC hydraulic and manual pulling and 
stalling tools for gears, bushings, dr 
sprockets, main bearings, grat 
hubs, track pin presses to remove and 
stall track pins and bush nes, ¢ vlinder sle 
puller-installers and shop presses 

The bulletin also features a servicen 
tool set, plus other specialized items 


To vet a CODY circle No. E25 on Re 1d 


Service Card, last page this issu 





Track-Type Tractor 


Caterpillar Tractor Company has p 
lished a brochure which illustrates and 
plains four years of improvement on t 
D8 tra k-type tractor 

The two-color bulletin describes char 
in horsepower, 149 to 191: drawbar pu 
8,700 to 39,150: versatility, torque c« 
verter or direct drive: economy of opel 
tion and operator ease 


A large cross-section view of the machi 


is keyed to show the major improvement 


To get a copy, ¢ ircle No. E24 on Read 


Service Card, last page this issue. 
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QUICKLY...EASILY... 


AND ECONOMICALLY 
CONVERT YOUR “PICK-UP” 
TO A MODERN SERVICE TRUCK! 


Mount Stahl Utility Side Boxes on any make or 
model of pick-up truck. All-steel, welded, furnished 
complete with mounting brackets, bolts and in- 
structions. Keep your tools dry, safe, organized. 
Thousands of pairs in use. Write today 

for Literature and Name 
of Nearest Distributor. 


STAHL— BUILDER OF Stan . 
UTILITY BODIES FOR = 
THE NATION’S BEST- ei —_ 
KNOWN UTILITIES. 


























PRESSURE SERVICE COMPANY 


Cal/ Shreveport 4-2678 


00 BECK BUILDING 
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move mountains - of AIR! 
in towers and exchangers 


- 


Developed originally for the 
petroleum industry, Aerovent 
Large-Diameter “Al-metal” 
Propellers, constructed of 
tough, durable aluminum alloy, 
move great quantities of air at 
high velocities, in heat ex- 
changers and cooling towers. 
Pictured above are two 4-blade, 
16-ft. propellers in a cooling 
tower installation. These 
mighty propellers, with adjust- 
able-pitch “Macheta” Airfoil 
blades, are job-engineered to 
individual specifications. 
Write for free Bulletin 510 





®@ Sizes 14’ to 18’ 
® 4 or 6 blades 


DESIGNED FOR DEPENDABLE OPERATION! 


Endurance tests, conducted at 3 times normal loading 
prove the ability of these new large-diameter propellers 
to withstand severe punishment. Heavy-duty cast steel 
hubs offer maximum resistance to stresses. Angle settings 
for each operating requirement, and appropriate alternate 
settings, assure accurate pitch for any predetermined per- 
formance which may be required. 54” to 144” now avail- 
able in revolutionary new “T-Alloy”. 


REFINERIES, pumping sta- 
tions, industrial plants and 
commercial buildings use Aero- 
vent “Al-metal” Propellers in 
major air-moving applications. 


























Aecrovert um a 


LARGE PROPELLER DIVISION 


Main Office and Factory 
PIQUA, OHIO 


304 Wright Bidg. 
TULSA 3, OKLA. 
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whether vou’re Mr. BIG 






/ 


Mr. Little... 


YOU 
GET OUR 
UNDIVIDED 
ATTENTION! 


We dont look upon our 
customers as Mr. BIG or Mr. 
LITTLE 
ness we are interested in 
your order whether it is large 
or small. All of our customers 
are VIPs. They receive the 
same prompt attention and 


We want your busi- 


service 

You dont have to raise 
KANE for service. We stand 
ready and able. Pipe, Casing, 
Pipeline Supplies, Pontoons, 
Piling, Field Welding — they 
will be on the job when and 
where you need it. 


Conveniently located for prompt 
delivery in the Gulf, or to any major 
oilfield. 


<—t Kane-Weld 


Pv: BOILER WORKS, INC 


P.O. Box 546, Galveston, Tex 
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PELICAN SUPPLY CO. INC. 
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ial CA z | P. O. Drawer 1108 Shreveport (84), Lo. 
| SEE YOUR NEAREST SUPPLY HOUSE \ 
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Now...with 
CO SASCoO® 


ACCESS FITTINGS... 


COMPLETE CORROSION 


SURVEYS 


without system shutdown! 


[HE Cosasco Access FITTING provides the key 
to successful corrosion survey work in transmis- 
sion, storage, recovery and processing equipment 
Previously, it had been difficult and costly—if not 
impossible—to run corrosion surveys inside pipe- 
lines and other pressure vessels without shutting 
down the system. Now, with Cosasco Access 
Fittings, corrosion surveys of all kinds can be made 
under full operating pressures. 


CORROSION COUPON SURVEY. Enables the Corrosion 
Engineer to determine if corrosion is taking place 
Grade 303 stainless steel coupon holder is installed 
through regular Cosasco Access Fitting body...can 
be easily inserted or withdrawn under pressure at any 
time. Holders are made in 3 categories adaptable to 
various line sizes and survey techniques. Corrosion 
coupons — available in standard lengths of 3”, 6”, and 
8”, in any type of steel or rare metal—may be fully 
insulated from holders...remain unaffected by 
external soil conditions 


WATER SAMPLING SURVEY. lakes sample of line fluid 
for analysis. Special Cosasco water sampling plug 
with extension nipple and fluid catch attachment ot 
S. S. 303 is inserted in Access Fitting body through 
main valve. An upper S. S. assembly consisting of 
horizontal and vertical run, each with '2” valve, 
is installed on the main valve. This permits taking 
a sample under full pressure and normal operating 
conditions to determine causes of corrosion. 


THERMOCOUPLE SURVEY. Tells operator what part tem 
perature is playing in corrosion problem. Cosasco 
thermocouple plug attachment (S. S. 303) is inserted 
in Access Fitting body and main valve ts removed 


lron constantin wire is then pushed through gage 
carrier plug into position in the line. Thermocouple 


can be removed at will or hooked up to chart recordet 
for continuing temperature check. 


H,O 


ATOMIC HYDROGEN SURVEY. Discloses whether free atomic 
hydrogen is causing internal blistering. Cosasco hydro 
gen probe is installed through body of Access Fitti 
can be easily withdrawn while vessel or line ts on 
stream. Ball-check safety device protects against blow 
out or damage to gage should lower end of probe | 
damaged by excessive hydrogen in line fluid. Probe 
detects presence of tree atomic hydrogen 
rate Of hydrogen diffusion 


RATE-OF-CORROSION SURVEY. Gives rate-of-corrosiol 
reading electronically. Cosasco Corrosometer” Pro 
is installed under pressure through Access Fitting 
quickly gives corrosion reading in increments oO! 
microinches without removing specimens or interfer 
ing with operations. Readings can be made in as litth 


as 30 seconds without withdrawing the probe 
*T. M. Registered 


FREE CORROSION SURVEY SERVICE 


lf you have a corrosion survey problem, Cosasco 
can help you solve it. Send details and blueprints 
and the Cosasco solution will be worked out 
promptly—at no cost to you. 


FREE CATALOG. Send for new 3) p ige ¢ tulog covert 
Cosasco’s complete line of Access Fittings for Corrosior 
Surveys. Oilfield Production. Wellheads. Fra 

Drilling 


Division 


PERFECT CIRCLE CORPORATION 


11655 McBEAN DRIVE, EL MONTE, CALIFORNIA 


Export Office: 3631 Atlantic Bivd., Long Bea ) 
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CRIMP-ON TYPE 
ALLOY STEEL POINTS 
FOR TRENCHERS 


FLEXPIN TYPE 
REPLACEABLE ALLOY 





STEEL POINTS FOR 
HOE BUCKETS 


THERE IS NO SUBSTITUTE FOR 
FORGED ALLOY STEEL 


TOOTH COMPANY 


1540 SOUTH GREENWOOD AVE. MONTEBELLO, CALIFORNIA 
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